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PREFACE 

A remedial investigation/feasibility study (RI/FS) has been conducted at the Matthiessen and 
Hegeler Zinc Company Superfund Site (Site) in LaSalle, Illinois. For the purposes of the RI/FS, the 
U.S. Environmental Protection Agency (US EPA) has divided the Matthiessen and Hegeler Zinc 
Company Superfund Site into two operable units (OU). This division is further outlined under an 
Administrative Settlement Agreement and Order on Consent (ASAOC), Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA) Docket No. V-W-06-C-856 
dated October 6, 2006, between US EPA Region 5 and Carus Corporation and Carus Chemical 
Company (Carus). 

OU1 covers approximately 47 acres and comprises the southern portion of the Site and the Little 
Vermilion River adjacent to the Site. OU1 is a potentially responsible party (PRP)-lead RI/FS. 
Geosyntec Consultants, Inc. (Geosyntec) is the consulting firm contracted by Carus to perform OU1 
RI/FS activities. OU2 comprises the approximately 180-acre northern, main industrial portion of the 
former Matthiessen and Hegeler Zinc Company property as well as the surrounding residential area 
in the LaSalle / Peru area. OU2 is a US EPA Superfund-lead RI/FS. SulTRAC is the consulting firm 
contracted by US EPA to perform OU2 RI/FS activities and OU1 RI/FS oversight activities. 

The following FS Report has been co-authored by both Geosyntec and SulTRAC, with each 
consultant writing its respective OU1 and OU2 sections, individually. This approach was also used 
for the preparation of the Final RI Report that was submitted to US EPA in June 2012. This unique 
approach to the completion of the RI and FS Reports was approved and overseen by US EPA. US 
EPA chose to closely coordinate activities at both OUs because they share a common boundary. The 
intent was to ensure that similar methodologies were employed at each OU so that, ultimately, the 
selected remedies for both OUs are compatible. Specifics are outlined in the PRP’s ASAOC and 
SulTRAC’s statement of work provided by US EPA. Each consultant’s authored report sections have 
gone through their own company’s quality control (QC) review process. After individually passing 
their respective QC processes, the entire document was initially combined together (within the 
previously agreed-upon table of contents and report outline). Final report reviews were conducted by 
both Geosyntec and SulTRAC subsequent to the consolidation process to verify a valid and properly 
assembled report. 

Per the ASAOC, Carus is responsible for production and delivery of the FS Report to US EPA and 
other stakeholders. 
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EXECUTIVE SUMMARY 

The Matthiessen and Hegeler Zinc Company Site (Site) located in LaSalle, LaSalle County, Illinois, 
is a former zinc smelting and rolling facility listed on the National Priorities List (NPL). The United 
States Environmental Protection Agency (US EPA) and Carus Corporation are addressing the Site 
through a remedial investigation (RI) and feasibility study (FS). 

The Site was divided into Operable Unit 1 (OU1), for which the RI/FS is being performed by 
Carus’s consultant Geosyntec Consultants, Inc. (Geosyntec), and Operable Unit 2 (OU2), for which 
the RI/FS is being performed by US EPA’s consultant SulTRAC. OU1 occupies 47 acres and was 
divided into three subareas: the Carus Plant Area, the Slag Pile Area, and the Little Vermilion River 
(LVR). OU2 occupies approximately 180 acres and was divided into the following FS investigation 
areas (IAs) and subareas: IA1 – Building 100, IA2 – the Rolling Mill Area, IA3 – the former Main 
Industrial Area, IA4 – the North Area and the Northeast Area, and IA5 – the Residential Area and 
the Off-Site Mixed Use Area. The RI identified constituents of concern (COCs) for OU1 and OU2 in 
soil and groundwater (Geosyntec and SulTRAC, 2012a).  The risk assessments concluded that for 
OU2, little to no unacceptable risks were found in the Northeast and Off-Site Mixed Use Areas; 
therefore, remedial alternatives were not developed for these two areas.  The FS and information 
from the RI will be used by US EPA as the basis for selecting a remedy to mitigate potential threats 
to human health and the environment posed by the Site. 

The Site Remedial Action Objectives (RAOs) are presented as OU1-specific or OU2-specific and 
are presented by medium (matrix) for OU1 and IA/matrix for OU2. The OU1-specific RAOs are:  

OU1 Soil/Solid Matrix RAOs 

1) Minimize or reduce the potential for ingestion, direct contact with, and inhalation of site 
metals, PCBs, and SVOCs in impacted soils/solid matrices at the OU1 Plant Area that could 
result in unacceptable human health risk to current or future commercial/industrial workers, 
current or future utility workers, or future construction workers as determined in the HHRA. 

2) Minimize or reduce the potential for ingestion, direct contact with, and inhalation of site 
metals, SVOCs, and pesticides in impacted soils/solid matrices at the OU1 Slag Pile Area 
that could result in unacceptable human health risk to current or future commercial/industrial 
workers, current or future utility workers or future construction workers as determined in the 
HHRA or ecological receptors as determined in the SLERA. 

3) Reduce runoff of surface water that has contacted slag material and erosion of material from 
the Slag Pile slope into the LVR to prevent unacceptable risks to current or future human or 
ecological receptors. 
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OU1 Groundwater RAOs 

1) Minimize or reduce the potential for exposure to chemical risks and/or hazards by preventing 
potable use of, ingestion of or direct contact with groundwater that could result in 
unacceptable risk to current or future commercial/industrial workers and future residents as 
determined in the HHRA. 

2) Minimize or reduce the potential for exposure to chemical risks and/or hazards by ingestion 
of, inhalation of or direct contact with groundwater that could result in unacceptable risk to 
current or future commercial/industrial workers, current or future utility workers and future 
construction workers and future residents as determined in the HHRA. 

3) Attain IEPA Class II Standards for non-potable use scenarios for groundwater within 
geologic (i.e., non-slag) material at OU1. 

The OU2-specific RAOs include:  

OU2 Soil RAOs 

IA1: Building 100 (B100) Area 
1) Minimize or reduce the potential for exposure to chemical risks and/or hazards from metals, 

polychlorinated biphenyls (PCBs), polycyclic aromatic hydrocarbons (PAHs), and asbestos 
through ingestion of, inhalation of, or direct contact with soil for current and future Site 
users, assuming commercial / industrial land use.  

IA2: Rolling Mill (RM) Area 
1) Minimize or reduce the potential for exposure to chemical risks and/or hazards from metals, 

PCBs, PAHs, volatile organic compounds (VOCs), and asbestos through ingestion of, 
inhalation of, or direct contact with soil and debris piles for current and future Site users, 
assuming commercial / industrial land use.  

IA3: Former Main Industrial Area (MIA) 
1) Minimize or reduce the potential for exposure to chemical risks and/or hazards from metals, 

PCBs, PAHs, and asbestos through ingestion of, inhalation of, or direct contact with soil and 
debris piles for current and future Site users, assuming commercial / industrial land use.  

IA4: North (N) Area 
1) Minimize or reduce the potential for exposure to chemical risks and/or hazards from metals 

and PAHs through ingestion of or direct contact with soil for current and future Site users, 
assuming residential land-use scenarios.  

IA5: Residential (RES) Area 
1) Minimize or reduce the potential for exposure to chemical risks and hazards from metals 

through ingestion of or direct contact with soil for current and future Site users except for 
current and future commercial / industrial workers, trespassers, and recreationalists, 
assuming consistent future land-use scenarios.  
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OU2 Groundwater RAOs 

1) Minimize or reduce the potential for exposure to chemical risks and/or hazards by preventing 
potable use of, ingestion of, or direct contact with groundwater for current and future Site 
users, specifically current and future commercial / industrial workers, utility workers, and 
residents.  

2) Minimize or reduce the potential for exposure to chemical risks and/or hazards through 
inhalation of vapors associated with groundwater for current and future Site users, 
specifically future commercial / industrial workers and residents, assuming consistent future 
land-use scenarios. 

After RAOs were established for each OU, general response actions (GRA), such as containment, 
treatment, excavation, etc., were developed and areas and volumes of affected media to be addressed 
were estimated. Then, remedial technologies and representative process options were identified and 
screened on the basis of effectiveness, implementability, and relative cost. Remedial technologies 
and process options that were retained after screening were assembled into alternatives for each OU 
and represented a range of treatment and containment combinations, as appropriate. 

Remedial alternatives for OU1 and OU2 were developed to address the RAOs. The alternatives were 
screened based on their effectiveness, implementability, and cost (see Section 3). Retained 
alternatives underwent a detailed analysis in Section 4 and a comparative analysis in Section 5 using 
the CERCLA-mandated threshold, primary balancing, and modifying criteria. Relative scoring and 
rank of each alternative are provided in Table ES-1 for OU1 alternatives and Table ES-2 for OU2 
alternatives. 
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 SECTION 1.

INTRODUCTION 

1.1 Purpose and Organization of the Report 

The Matthiessen and Hegeler Zinc Company Site (Site) located in LaSalle, LaSalle County, 
Illinois, is a former zinc smelting and rolling facility listed on the National Priorities List (NPL). 
The United States Environmental Protection Agency (US EPA) and Carus Corporation are 
addressing the Site through a remedial investigation (RI) and feasibility study (FS) as required 
under an Administrative Settlement Agreement and Order on Consent, Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA) Docket No. V-W-06-C-
856 dated October 6, 2006, between US EPA Region 5 and Carus Corporation and Carus 
Chemical Company (Carus). This FS has been prepared based on the findings of the Final RI 
Report submitted in June 2012 (Geosyntec and SulTRAC, 2012a) and subsequent discussions 
with US EPA and Illinois Environmental Protection Agency (IEPA), Draft Technical 
Memorandum No. 1 (Candidate Technology Memorandum) (Geosyntec and SulTRAC, 2010), 
Draft Technical Memorandum No. 2 (Groundwater Classification Memorandum) (Geosyntec 
and SulTRAC, 2012b) and CERCLA guidance (US EPA, 1988). 

The objectives of the FS are to: 

1) Identify remedial action levels (RALs) 

2) Identify potential remedial alternatives 

3) Evaluate the ability of the alternatives to achieve the RALs 

4) Meet the statutory CERCLA evaluation criteria 

The FS and information from the RI will be used by US EPA as the basis for selecting a remedy 
to mitigate potential threats to human health and the environment posed by the Site. This will be 
described as a Proposed Remedial Action Plan (PRAP) by the US EPA. 

This process is defined in the 1988 CERCLA guidance document for conducting RIs and FSs 
(US EPA, 1988). The process was developed to gather sufficient information to support an 
informed risk management decision regarding which remedy appears to be most appropriate for 
a given site. The RI phase included the data collection and risk assessment efforts. The FS phase 
utilizes this information to identify remedial alternatives, evaluate these alternatives, and make a 
recommendation regarding the alternative that appears to be most appropriate for the Site. 

The US EPA CERCLA guidance document specifies that the RI/FS process should be flexible; 
thus, each RI/FS process may vary in specific steps. The general process to be followed for the 
Site FS is shown on Figure 1.1-1. Due to the size of the Site and other considerations, for the RI, 
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the Site was divided into Operable Unit 1 (OU1) and Operable Unit 2 (OU2). Each OU was then 
further divided into multiple investigation areas (IA) based on the distinct features of the areas 
(see Section 1.2.1). In general, the areas of OU1 and OU2 that were investigated during the RI 
have distinct features, including: (1) non-contiguous geographic areas of contamination, (2) 
differences in the contaminants of concern, and (3) differences in current and future exposure 
scenarios. For this reason, the FS process was generally applied to each of the many distinct IAs 
of the Site. However, specific consideration was given as to whether the FS process should be 
applied to site-wide groundwater addressing areas along the OU1-OU2 boundaries, where some 
groundwater may cross OU boundaries. It was deemed that there were no human health or 
ecological risks unique to the boundary areas that had not already been addressed by the OU-
specific FS processes. In addition, as appropriate, consideration was given to ways in which 
remedial alternatives at each OU, or at different subareas within an OU, could be efficiently and 
effectively coordinated. Remedies were identified and evaluated that would provide an overall 
site remediation approach, versus a localized remediation approach. 

The FS is presented in six sections: 

• Section 1 – Introduction presents information to provide the reader with an 
understanding of the Matthiessen and Hegeler Zinc Company Site. Section 1 includes the 
purpose and organization of the report, information on the Site (including Site 
description, Site history, and a summary of the RI findings), and a summary of the risk 
assessments. 

• Section 2 – Identification and Screening of Technologies presents the identification of 
candidate technologies and the initial screening against effectiveness, implementability, 
and cost criteria. This section includes a summary of retained technologies. 

• Section 3 – Development and Screening of Alternatives presents the identified 
remedial alternatives built from the retained technologies to be carried forward into the 
FS remedial alternatives evaluations. 

• Section 4 – Detailed Analysis of Alternatives describes each alternative and 
summarizes the analyses performed to provide the basis for the comparative analyses in 
Section 5. 

• Section 5 – Comparative Analysis of Alternatives compares the selected alternatives 
based on the detailed analysis results. 

• Section 6 – References provides a list of references used in preparing the FS. 

1.2 Background Information 

The following sections include the Site description, Site history, previous investigations, nature 
and extent of contamination, contaminant fate and transport, data limitations and uncertainties, 
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human health risk assessment (HHRA) summary, and ecological risk assessment (ERA) 
summary. This information is presented in greater detail in the Final RI Report (Geosyntec and 
SulTRAC, 2012a). 

1.2.1 Site Description 

The Site is located in the City of LaSalle in LaSalle County, Illinois. The entire Site occupies 
about 227 acres and includes abandoned buildings associated with inactive primary zinc smelting 
operations, a former Rolling Mill, a pile of slag from the smelting operations, a portion of the 
Little Vermilion River (LVR), and the active Carus facility and its property (Figure 1.2.1-1). 

The Site is divided into OU1 and OU2 for the purposes of the RI/FS (Figure 1.2.1-1). Geosyntec 
Consultants, Inc. (Geosyntec) is the consultant designated by Carus to provide technical support 
for all OU1 RI/FS activities. SulTRAC is the consultant designated by US EPA to provide 
technical support for all OU2 RI/FS activities, oversight of the OU1 RI/FS activities, and split 
sampling of OU1 samples. 

OU1 was subdivided into three exposure areas (EAs) for the purposes of the RI/FS. These are: 

• The active Carus Plant Area (Plant Area) 

• Slag Pile Area 

• Little Vermilion River (LVR) 

OU2 was investigated as five investigation areas (IAs) and subdivided into seven EAs for the 
purposes of the RI. Six of these EAs (all except EA7) were retained for further evaluation in the 
FS.  Of these six EAs, five of them (all but EA3) were considered for alternative development in 
the FS.  The relationship of OU2 areas along with their IA and EA designations are summarized 
below: 

OU2 Site Area Remedial 
Investigation 
Area 

Risk Assessment 
Exposure Area 

OU2 Area 
Addressed in 
FS 

Building 100 (B100) Area IA1 EA4 B100 Area 

Rolling Mill (RM) Area IA2 EA5 RM Area 

Main Industrial Area (MIA) IA3 EA1 MIA Area 

Wooded North (N) Area IA4 EA2 N Area 

Wooded Northeast (NE) Area IA4 EA3  

Residential (RES) Area IA5 EA6 RES Area 

Off-site Mixed Use Area IA5 EA7  
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See the Site description in Section 1.2.1 of the Final RI Report for more details (Geosyntec and 
SulTRAC, 2012a). 

1.2.2 Site History 

Operations at the Site began in 1858, and various industrial operations have been conducted at 
OU1 and OU2 through present day. Industrial operations conducted at OU2 included zinc 
smelting, rolling of zinc sheets, coal mining, production of sulfuric acid, and production of 
sulfate fertilizer. Sinter and slag, by-products of zinc smelting, were deposited and in-filled 
throughout much of the Site. Specifically, during the mid-1800s through the mid-1900s, slag was 
deposited on an upland area along the LVR; the resultant pile (Slag Pile Area) is approximately 
17.7 acres in area and approximately 80 to 90 feet tall. The southern portion of the property 
contains one active business, Carus Corporation, a manufacturer of potassium permanganate and 
other specialty chemicals (Geosyntec and SulTRAC, 2012a). The site-specific histories of OU1 
and OU2 are discussed in the following subsections. 

1.2.2.1 OU1 History 

Manufacturing and business operations for the Carus Corporation are independent from the 
Matthiessen and Hegeler Zinc Company. Carus began operations in 1915 in the Plant Area of 
OU1 manufacturing potassium permanganate products used for water purification and 
wastewater treatment. Operations continue through the present time. Carus originally 
manufactured potassium permanganate at the facility, but over time other products were added, 
including: 

• Phosphate corrosion inhibitors 

• Manganese dioxide 

• Sodium permanganate 

• 2,3-pyridine dicarboxylic acid 

• Manganese-based catalysts 

• Hydroquinone 

• Manganese sulfate 

• Cesium compounds 

The Matthiessen and Hegeler zinc smelter (OU2) was operated from 1858 to 1961. During this 
period, sinter and slag from the smelting operations were placed at various locations on what is 
now designated as OU1. The primary area in which slag and sinter were placed is the Slag Pile 
Area, which is located between the Carus Plant Area and the LVR. Carus did not own the Slag 
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Pile Area during this operational period. Additional information on OU1 history is presented in 
Section 1.2.2.1 of the RI report (Geosyntec and SulTRAC, 2012a). 

1.2.2.2 OU2 History 

Operations at OU2 began in 1858, when raw materials such as zinc ore and various grades of 
coal were transported to the Site to smelt zinc. A Rolling Mill was built in 1866 to produce zinc 
sheets. This process included a furnace that used producer gas as fuel, and any sulfur dioxide 
generated was recovered and converted into sulfuric acid and stored in on-site tanks. OU2 also 
had an ammonium sulfate fertilizer plant that operated for a few years during the early 1950s. 
Coal mining occurred on OU2 until 1937, and two mining shafts (one vertical and one 
horizontal) currently remain. Zinc smelting ceased in 1961, and sulfuric acid manufacturing 
halted in 1968. From 1968 until 1978, when bankruptcy was declared, the facility performed 
only Rolling Mill operations. In 1980, Fred and Cynthia Carus purchased the 12-acre Rolling 
Mill tract of land, which became the LaSalle Rolling Mill. 

The LaSalle Rolling Mill worked under contract with the U.S. Mint to generate metal blanks for 
pennies and operated until 2000, when bankruptcy was declared. In 2003, US EPA conducted an 
emergency removal action at the LaSalle Rolling Mill to address cyanide contamination, the old 
plating line, and various other chemicals and storage tanks that remained after the Rolling Mill 
closure, which is now complete. From 2005 through 2008, Fred Carus leased the former Rolling 
Mill building and a second adjacent building to the east to a company housing backerboard. As 
of September 2008, the warehousing business was closed and Fred Carus was attempting to 
resurrect the operational capacity of several of the zinc sheet rolling machines inside the former 
Rolling Mill building. 

Metals and cyanide were used at OU2 during past operations, including the former zinc smelting 
process, metal plating, coal mining operations, and generation of residuals and by-products from 
these processes. The operations included converting raw zinc ore containing zinc sulfide to zinc 
oxide and subsequent smelting of the zinc oxide sinter to produce metallic zinc. The sulfur from 
the first phase of the process was recovered and converted into sulfuric acid. Much of the 
equipment associated with sulfuric acid production either was constructed of lead or was lead-
lined. An on-site lead burner was used to manufacture and repair lead components. Other metals 
were also present in the zinc ore as impurities, including lead and cadmium. A narrow-gauge, on-
site industrial railroad was used to move ore about the Matthiessen and Hegeler Zinc Company 
Site. 

Volatile organic compound (VOC) and semi-volatile organic compound (SVOC) usage have 
been pervasive throughout OU2, including the presence of at least one gasoline underground 
storage tank, gasoline-powered locomotives used for moving ore cars around OU2, and 
machinery and engine oils used throughout OU2. 
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During at least part of the time that the Matthiessen and Hegeler Zinc Company Site was in 
operation, the Site generated its own electrical power for use in the OU2 zinc refining plant and 
coal mine. Several transformers are known to have been located on OU2, and the removal of the 
transformers was not documented. Polychlorinated biphenyls (PCBs) were commonly used in 
electrical transformers manufactured between 1929 and 1977. Additional potential sources of 
PCBs include lubricating and hydraulic oils that may have been used in on-site equipment. 

It was a common practice in the mid-1900s to spray herbicides to control vegetation near 
railroads, three of which were located on the Matthiessen and Hegeler Zinc Company Site, 
mainly on OU2: the Illinois Central Railroad on the east, the LaSalle and Bureau County 
Railroad on the west, and an on-site narrow-gauge industrial railroad. Pesticides may have also 
been used during Site operations. 

Asbestos was used as a building material (transite walls and roofs), as thermal insulation, and for 
fire proofing in many of the 150 OU2 buildings. In addition, steam pipes that traversed OU2 
were wrapped in asbestos-type insulation. 

1.2.3 Previous Investigations 

The Site was listed on the NPL on September 29, 2003 (US EPA, 2003b). Two primary on-site 
sources were used to score the Matthiessen and Hegeler Zinc Company Site for the NPL. The 
first source is the slag and sinter pile located at OU1. Carus is addressing this contamination 
source, and SulTRAC is providing technical oversight assistance to US EPA for OU1 activities. 
The second source located at OU2 is a shallow waste pile of slag and sinter heterogeneously 
deposited throughout the former smelter property. US EPA is addressing this contamination 
source, and SulTRAC is providing technical assistance to US EPA for OU2 activities. 

Previous investigations and other significant activities conducted by IEPA and Geosyntec at 
OU1 and OU2 are summarized in the following sections. The Final RI Report presents additional 
information regarding the history of the Matthiessen and Hegeler Zinc Company Site (Geosyntec 
and SulTRAC, 2012a). 

1.2.3.1 IEPA Preliminary Assessment and Screening Site Inspection 

In 1991, the IEPA performed a preliminary assessment and screening Site inspection of the 
Carus Plant Area (at OU1). IEPA collected four surface soil samples, one background surface 
soil sample, eight sediment samples, three groundwater samples, and one background 
groundwater sample. 

1.2.3.2 Geosyntec Preliminary Site Investigation 

In 1992, Geosyntec conducted a preliminary site investigation at the Carus Plant Area (at OU1). 
The scope of work included the following: 
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• Advancement of 16 soil borings and collection of soil samples for laboratory analysis 

• Installation of two groundwater monitoring wells 

• Collection and laboratory analysis of sediment samples from the LVR and holding pond 

• Collection of five unfiltered groundwater samples from two newly installed monitoring 
wells and three existing wells (those sampled during the IEPA screening Site inspection 
in November 1991) 

• Measurement of water levels in monitoring wells to evaluate groundwater flow 

• Performance of a single well aquifer test (slug test) in a monitoring well within the Slag 
Pile east of the railroad embankment 

1.2.3.3 Carus Plant Area Investigation 

In November 1993, Geosyntec conducted another investigation at the Carus Plant Area (at OU1), 
and the findings were presented in a report submitted to the IEPA in January 1996 (Geosyntec, 
1996). The scope of work conducted as part of the November 1993 investigation included the 
following: 

• Advancement of 18 soil borings 

• Completion of three of the soil borings as groundwater monitoring wells 

• Performance of a water supply well exposure survey 

• Evaluation of existing groundwater monitoring wells 

• Slug testing 

• Water level measurements 

• Soil sampling and analysis 

• Surface water sampling and analysis 

• Groundwater sampling and analysis 

1.2.3.4 Slag Pile Investigation 

In 1994, Geosyntec conducted an investigation focused on the portion of the Slag Pile (at OU1) 
present on land owned by Carus. The findings were presented in a report submitted to the IEPA 
in January 1996 (Geosyntec, 1996). The scope of work included the following: 
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• A site inspection 

• Evaluation of a holding pond associated with Carus’s National Pollutant Discharge 
Elimination System (NPDES) discharge 

• Meteorological assessments 

• Surface-water sampling in the LVR and analysis 

• Sediment sampling in the LVR and analysis 

• Advancement of 18 soil borings, and soil sampling and analysis, principally in the Slag 
Pile 

• Installation of 10 piezometers 

• Water-level measurements 

• Slug and pump tests 

• Groundwater sampling and analysis 

1.2.3.5 CERCLA Assessments 

IEPA conducted a CERCLA preliminary assessment in 1993 and a CERCLA integrated 
assessment in 1994. The purpose of these assessments was to assess the contaminant sources at 
the Matthiessen and Hegeler Zinc Company Site (Geosyntec and SulTRAC, 2012a). Nine soil 
samples and two sediment samples were collected from seven locations throughout OU2. 

1.2.3.6 Administrative Order on Consent for Rolling Mill 

On September 3, 2003, the US EPA and Mr. Fred Carus entered into an Administrative Order on 
Consent (AOC). The AOC required that eight areas of concern at the Rolling Mill be addressed 
with regard to storage tanks, plating lines, residual product and waste material, and asbestos (US 
EPA, 2003c). On June 11, 2008, removal actions were completed at the Rolling Mill and the 
final report submitted on June 23, 2008. 

1.2.3.7 Removal Assessment and Actions 

In 2008, US EPA tasked the Superfund Technical Assessment and Response Team (START) 
contractor (STN Environmental) to conduct a removal assessment of the Site. Removal activities 
included investigating unknown chemicals in a former laboratory building, conducting asbestos 
sampling at multiple buildings, and investigating unknown oil in sewer drains. In 2009, the US 
EPA tasked the START contractor (Weston Solutions, Inc.) to return to the Site and conduct 
removal activities as outlined in the 2008 removal action assessment report, including asbestos 
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removal from multiple buildings and demolition of a former chemical laboratory building 
(Geosyntec and SulTRAC, 2012a). 

1.2.4 Nature and Extent of Contamination 

The following sections summarize the nature and extent of contamination and the contaminant 
fate and transport at OU1 and OU2 of the Site. Detailed descriptions and analyses of the nature 
and extent of contamination are presented in Section 4 of the Final RI Report (Geosyntec and 
SulTRAC, 2012a). 

In the Final RI Report, constituents of interest (COIs) are defined as compounds that exceed 
screening values (SVs) in one or more Site media. Soil and solid matrix samples were screened 
against residential and industrial Regional Screening Levels (RSL) and Background Threshold 
Values (BTV) for surface and subsurface soil. GW samples were screened against Tap Water 
RSLs and Federal Maximum Contaminant Levels (MCL). Surface water samples were screened 
against the most conservative of the following: Illinois Water Quality Standard values based on 
general use and the protection of human health; IEPA-derived Water Quality Criteria for Human 
Health; National Recommended Water Quality Criteria (NRWQC) for ingestion of aquatic 
organisms; or the US EPA Tap Water RSLs if no value existed on one of the previous criteria. 
Sediment samples were screened against ecological SVs, which are consensus-based threshold 
effects concentrations (MacDonald, Ingersoll, & Berger, 2000) or, if a consensus-based value 
was not available, US EPA Region 5 Ecological Screening Levels (US EPA, 2003e).  

1.2.4.1 OU1 Nature and Extent of Contamination Summary 

This section summarizes the nature and extent of contamination identified at OU1, which is 
based on quantitative data from soil, sediment, groundwater, and/or surface water samples. 
Table 1.2.4-1 is a summary of COI exceedances for OU1. The nature and extent of 
contamination at OU1 is described in Section 4.1 of the Final RI Report (Geosyntec and 
SulTRAC, 2012a). 

Soil, slag, groundwater, surface water, sediment, and air were sampled as part of the RI between 
Summer 2007 and Summer 2009. For the purposes of the Final RI Report, the nature and extent 
of contamination at OU1 are considered to have been adequately delineated both vertically and 
horizontally in soil, slag, groundwater, surface water, sediment, and air. Extensive multi-media 
sampling was conducted prior to the RI on OU1 from 1992 through 1994 as described in the 
Final RI Report (Geosyntec and SulTRAC, 2012a). 

COIs were detected in soil, groundwater, surface water, and sediments. COIs most frequently 
detected above SVs are metals (e.g., arsenic, maganese, lead, zinc, and others), with less frequent 
exceedances of SVs for VOCs, SVOCs, PCBs, and pesticides. COIs were detected in the Plant 
Area, in the LVR, and in the Slag Pile Area. 
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The primary COIs in surface and subsurface soil samples are metals (e.g., arsenic, maganese, 
lead, zinc, and others) and, to a lesser extent, SVOCs and PCBs. The number of SV exceedances 
for SVOCs and PCBs and their horizontal and vertical distribution are less than for metals. In 
addition, several, though not all, of the SVOC and PCB exceedances are from samples collected 
in the early 1990s. In the Plant Area, analytical results generally indicate that surface soils, 0 to 2 
feet below ground surface (ft bgs), contain higher contaminant concentrations and a greater 
extent of contamination when compared to subsurface samples (greater than 2 ft bgs). COIs in 
the Plant Area are limited to metals, SVOCs, and PCBs (a single pre-1994 sample) in surface 
soils, with only metals detected above the screening levels in subsurface soils. In the Slag Pile 
Area, both metals and SVOCs were present above SVs in both surface and subsurface samples. 

The primary COIs in groundwater samples are metals (e.g., arsenic, maganese, lead, zinc, and 
others) and to a limited extent, VOCs and SVOCs. Two water-bearing zones (WBZ) are 
identified on Site. Water-bearing zone 1 (WBZ1) consists of till, lake bed, and alluvial deposits 
and various fill materials. Water-bearing zone 2 (WBZ2) consists of the Pennsylvanian-aged 
shale and limestone bedrock. Depth to groundwater in WBZ1 ranges from less than 10 ft bgs in 
parts of the Plant Area to about 90 ft bgs in parts of the Slag Pile Area. WBZ2 is encountered at 
depths ranging from 6 ft bgs in parts of the Plant Area to over 100 ft bgs in parts of the Slag Pile 
Area. More information on OU1 hydrogeology is presented in Section 3.2.3 of the Fianl RI 
Report (Geosyntec and SulTRAC, 2012a). The RI identified metals, two VOCs (in a single 
sample), and one SVOC (also in a single sample) as COIs in groundwater samples collected from 
the Plant Area; COIs in groundwater samples collected from the Slag Pile Area were metals 
only. The extent of SV exceedances at OU1 is discussed in more detail in Section 4.1.6.2 of the 
Final RI Report (Geosyntec and SulTRAC, 2012a). 

It should be noted that the RI identified COIs based on comparisons to potable water SVs (i.e., 
tapwater RSLs or Federal MCLs). However, the majority of groundwater wells in both WBZ1 
and WBZ2 do not meet criteria for IEPA Class I – Potable Resource Groundwater (e.g., low 
hydraulic conductivity, shallow depth to water, etc.) as defined in 35 Illinois Administrative 
Code (IAC) 620.210. Rather, the groundwater in WBZ1 and WBZ2 is classified as Class II – 
General Resource Groundwater, which is defined in 35 IAC 620.220 as groundwater that does 
not meet the criteria of the other three classes and that is “capable of agricultural, industrial, 
recreational, or other beneficial uses.” Additional information on the classification of Site 
groundwater is presented in Technical Memorandum No. 2 (Geosyntec and SulTRAC, 2012b). 
IEPA has concurred with the classification of WBZ1 and WBZ2 groundwater as Class II – 
General Resource Groundwater (IEPA, 2012). Further, the City of LaSalle has an existing 
ordinance (Ordinance Number 1755, dated January 16, 2002) prohibiting the drilling of water 
supply wells throughout the city, including the Site and adjacent areas. IEPA has accepted this 
ordinance in a January 24, 2002, Memorandum of Understanding (MOU) as an institutional 
control for protection from risks from impacted groundwater (IEPA, 2002). 

Sediment sampling was limited to OU1. Sediment samples were collected from the LVR, from 
the holding pond at the south end of the Slag Pile Area, and from the west side of the Slag Pile 
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Area near a seep originating on OU2. The Slag Pile Area sample concentrations exceeded SVs 
for metals (e.g., arsenic, maganese, lead, zinc, and others), VOCs, SVOCs, and PCBs. Sediments 
from the LVR contained concentrations that exceeded metal and SVOC SVs along the length 
sampled, and had a single SV exceedance for PCBs. 

Surface water samples from OU1 consisted of numerous samples from the LVR. Those samples 
exhibited exceedances of surface water SVs (SWSV) for a variety of metals, but no other 
contaminant groups were detected above the SWSVs (Geosyntec and SulTRAC, 2012a). 

The extent of slag material within OU1 was delineated in a 2008 test pit program, conducted as 
part of the RI field investigations. The extent of slag material is shown on Figure 1.2.4-1. 

1.2.4.2 OU2 Nature and Extent of Contamination Summary 

Table 1.2.4.2-1 summarizes the nature and extent of contamination at OU2. Section 4.2 of the 
Final RI Report fully describes the nature and extent of contamination at OU2 (Geosyntec and 
SulTRAC, 2012a). A brief summary of the nature and extent of contamination at OU2 is 
provided below. 

Soils, building materials, piles, groundwater (GW), surface water, and air were sampled between 
Summer 2007 and Winter 2010. For the purposes of the Final RI Report, the nature and extent of 
contamination at OU2 were considered to be adequately delineated both vertically and 
horizontally in soils, GW, and surface water. The nature and extent of contamination in piles and 
building materials, which are the materials which may also pose OU2 physical hazards, were 
considered to be adequately delineated in terms of the original goal of obtaining disposal 
information for future remediation options (Geosyntec and SulTRAC, 2012a). 

The primary COIs in OU2 surface and subsurface soil are metals (e.g., arsenic, cadmium, 
mercury, lead, zinc, and others), polycyclic aromatic hydrocarbons (PAHs), PCBs, and asbestos. 
In general, analytical results indicate that surface soil contains higher contaminant concentrations 
and a greater extent of contamination than subsurface soil. One location near the Rolling Mill 
(RM) building contains chlorinated VOCs (cVOCs) in soil at concentrations with analyte 
concentrations in excess of the screening criteria. This location corresponds to the cVOCs 
detected at concentrations with analyte concentrations in excess of the screening criteria in GW 
(Geosyntec and SulTRAC, 2012a). 

A select number of soil samples from OU2 were analyzed for toxicity characteristic leaching 
procedure (TCLP) metals. These sample analyte concentrations exceeded the maximum 
concentration of contaminants for the toxicity characteristic regulatory levels, which identifies 
the soil samples as being characteristically hazardous due to toxicity.  

Since asbestos was detected in surface soil at OU2, activity based sampling (ABS) was 
conducted to investigate the risk of airborne asbestos to workers and nearby residents. Section 
4.2.7 of the Final RI Report discusses air samples collected for asbestos during the RI. In 2009, 
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samples were collected from four ABS sampling locations (two samples from each location), 
four perimeter sampling locations, and one background sampling location. The purposes of this 
ABS event were to (1) evaluate risks to workers from airborne asbestos during invasive soil 
activities and (2) investigate if invasive activities released measureable asbestos fibers. The ABS 
and releasable asbestos field sampler (RAFS) sampling event at OU2 was conducted on 
September 30, 2009. Air samples were collected from four outdoor locations where previously 
collected samples had analytical asbestos results near the 1% concentration threshold, in 
accordance with EPA asbestos guidance (US EPA, 2008). Areas with soil asbestos 
concentrations much greater than the 1% threshold and where human exposure risks are expected 
and assumed to be highest were not proposed for ABS or RAFS sampling. None of the air 
sample results tested positive for asbestos above the detection limit, which ranged from 0.005 to 
0.006 fibers per cubic centimeter (f/cc).  

The materials potentially posing physical hazards at OU2 are primarily composed of dilapidated 
buildings and debris. During the RI, primary COIs detected in OU2 building material and pile 
samples were metals, PAHs, PCBs, and asbestos. PAHs primarily were detected at 
concentrations in excess of their SVs in building material samples composed of wood. Asbestos 
was detected in building material samples composed of brick and concrete, suggesting that the 
asbestos may be embedded in the manufactured material matrix, particularly as an insulation 
component of the matrix. PCBs were detected at locations spread out across the OU2 Former 
Main Industrial (MIA) Area in both building material and pile samples (Geosyntec and 
SulTRAC, 2012a). 

The municipal production wells for the cities of LaSalle and Peru, Illinois (approximately 0.6 
and 2 miles away from the Site, respectively) are screened from 60 to 70 ft bgs and greater than 
2,000 ft bgs, respectively. The GW investigated during the RI included WBZ1 and WBZ2, and is 
not fully representative of the regional hydrogeology. The shallow zone, WBZ1, consists of 
unconsolidated materials. A number of WBZ1 wells have shallow GW found within 10 feet of 
the ground surface. These unconsolidated materials consist of Quaternary-aged sands, gravels, 
silts, and clays (also known as glacial till), and artificial fill materials (slag, sinter, brick, 
reworked soils, and Site geologic materials). WBZ1 is an unconsolidated and discontinuous 
WBZ, and is composed of separate and irregular lenses of water in the subsurface. WBZ2 
consists of the underlying Pennsylvanian-aged shale bedrock and the top (typically 0 to 3 feet) of 
Pennsylvanian-aged limestone bedrock. The majority of the GW in WBZ1 and WBZ2 wells does 
not meet Class I standards found in 35 Illinois Administrative Code (IAC) 620.210 (e.g., shallow 
depth to water, low recharge rates, low hydraulic conductivity, etc.). IEPA has concurred with 
the GW classification for both WBZ1 and WBZ2 at OU2 as Class II - General Resource GW. 
OU2 GW is then subject to the standards found in 35 IAC 620.420 (IEPA, 2012). 

The primary COIs detected in OU2 GW samples were metals (e.g., arsenic, cadmium, lead, 
mercury, zinc, and others), PAHs, and VOCs. GW gradients in both WBZ1 and WBZ2 flow east 
and southeast toward the LVR. Samples from WBZ1 wells in OU2 contained higher 
concentrations of contaminants, primarily metals, than samples from WBZ2 wells. WBZ1 wells 
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are screened in unconsolidated overburden materials, primarily at shallow depths. Therefore, 
WBZ1 wells are closer to surface soil contamination and surface discharges. The highest metals 
concentrations were detected in GW samples from WBZ1 wells in the OU2 MIA Area. PAHs 
were detected near former aboveground storage tanks in MW10, northeast of Building 100 
(B100). Some VOCs were detected in OU2 GW near the RM building along the southern 
boundary of OU2. For both PAHs and VOCs, detections were localized (Geosyntec and 
SulTRAC, 2012a).  

The primary COIs detected in surface water samples were arsenic, cadmium, lead, mercury, and 
zinc. Most samples containing contaminants at concentrations in excess of the SWSV were 
collected from the central portion of OU2, namely the MIA Area. The sampling locations in this 
area were at low elevations, fed by surface water runoff and subsurface preferential pathways 
that discharge into the low-lying area.  

The surface water features on OU2 are not considered jurisdictional wetlands because they are 
isolated depressions with no connection to a jurisdictional water body. Additionally, hydric soil 
characteristics are absent at OU2 surface water locations (SulTRAC, 2007). Furthermore, none 
of the mapped soils are classified as hydric soils (Geosyntec and SulTRAC, 2012a).  

1.2.5 Contaminant Fate and Transport 

Several chemical fate and transport mechanisms are discussed in the Final RI Report (Section 
5.1). The most prevalent COI type was metals. The following sections summarize contaminant 
fate and transport for OU1 and OU2, respectively. 

1.2.5.1 OU1 Contaminant Fate and Transport Summary 

Section 5.5 of the Final RI Report fully describes the potential contaminant fate-and-transport 
routes and mechanisms at OU2 (Geosyntec and SulTRAC, 2012a). A brief summary of the 
contaminant fate and transport at OU2 is provided below. 

Concentrations of metals, VOCs, SVOCs, and PCBs were above SVs in samples collected from 
OU1. As shown in Table 1.2.4-1, metals concentrations were above SVs in the sampling media. 
Figure 1.2.5-1 shows the relevant contaminant transport mechanisms at OU1. A brief summary 
of the fate and transport of contaminants in soil, groundwater, air, stormwater runoff, surface 
water, and sediment at OU1 is provided below. 

1.2.5.1.1 Fate and Transport of Contaminants in Soil 

COIs that were detected in soil samples from OU1 in excess of SVs included metals, SVOCs, 
and PCBs. While there is no current use of groundwater at OU1 or down gradient of OU1, 
contaminants from the soil could become dissolved and migrate into the groundwater. However, 
the solubility of the SVOCs and PCBs are sufficiently low as to minimize such migration. 
Additionally, the partitioning to organic matter will further reduce their mobility. Other transport 
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routes for contaminants in soil include possible fugitive dust generation during excavation or 
construction activities, and volatilization of mercury, if it is present as elemental mercury. 
Erosion of contaminated soil and transport in stormwater is also possible, as discussed below. 
The mobility of these contaminants from soil to groundwater and air is dependent upon soil 
chemistry conditions (e.g., soil pH, redox, presence of dissolved organic matter or metal oxides). 
Effects of soil chemistry on specific COIs are discussed in detail in Sections 5.3 and 5.4 of the 
Final RI Report (Geosyntec and SulTRAC, 2012a). 

1.2.5.1.2 Fate and Transport of Contaminants in Groundwater 

COIs that were detected in groundwater samples from OU1 in excess of SVs were metals, 
VOCs, and SVOCs. Many factors influence the rate of contaminant movement in an aquifer 
system. These include the physicochemical properties of the contaminants (e.g., solubility, 
density, viscosity, etc.) and the physicochemical properties of the environment (e.g., soil 
permeability, porosity, bulk density, particle size distribution, groundwater and soil/sediment 
geochemical conditions, soil mineralogy, speciation, extent and connectivity of fractures). 
Because all these factors can affect the rate of contaminant movement through aquifers, it is very 
difficult to predict contaminant fate and transport. 

As described in Section 5.4.2 of the Final RI Report, the presence of these contaminants in 
groundwater at OU1 and the hydraulic conductivity of soils at OU1 indicate that these 
contaminants have the potential to be mobile. The existing relatively flat groundwater gradients 
(flow direction potential), nearby discharge points, and lack of current groundwater uses on OU1 
constrain the migration and potential of direct exposure to these materials. The gradients evident 
in OU1 indicate groundwater flow will generally be to the east. Some potential for localized flow 
to the west is also evident in the extreme western portion of the Plant Area, although this 
gradient direction may be a seasonal artifact. The two WBZs of the Site, WBZ1 and WBZ2, are 
hydraulically connected via an upward vertical gradient near the LVR. The vertical gradients 
suggest that groundwater flow is generally downward within WBZ1 in the Plant Area and Slag 
Pile Area. However, the generally lower hydraulic conductivity of WBZ2 relative to WBZ1 and 
local upward gradients from WBZ2 toward WBZ1 will constrain contamination moving into 
WBZ2. Groundwater from both WBZ1 and WBZ2 discharges to the LVR. The extent of the 
groundwater contamination was delineated during the RI and as described in Section 4.1.6.2 of 
the Final RI Report, the Plant Area contamination is limited to the eastern portion of the Plant 
Area. (Geosyntec and SulTRAC, 2012a) 

The groundwater in OU1 generally flows from west to east and discharges to the LVR including 
the upward migration of groundwater from WBZ2 into WBZ1 in the vicinity of the LVR. 
Despite the flow of groundwater toward the LVR, as discussed in Section 9.4.1 of the Final RI 
Report, the BERA study evaluation suggests there have been no significant adverse effects on 
the overall health of the ecololgical community of the LVR. 
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As described in Section 3.1.7 of the Final RI Report there are approximately 82 wells within two 
miles of the Site including several public water supply wells. The locations of these wells are 
either a sufficient distance from the Site and outside any likely zone of impact or are upgradient 
or cross-gradient from the Site so as to preclude impacts from the Site on these wells. The 
majority of the bedrock wells identified are screened between 100 to 300 ft bgs which are 
significantly deeper than the on-site impacts. 

1.2.5.1.3 Fate and Transport of Contaminants in Air 

Limited air sampling was performed for the OU1 RI. Air samples were collected during a portion 
of the test pit exploration to identify the limits of the Slag Pile and analyzed for arsenic and lead. 
Measured concentrations were below SVs. Accordingly, the potential for migration of COIs 
through air appears limited under current conditions. 

1.2.5.1.4 Fate and Transport of Contaminants in Surface Water and Stormwater Runoff 

COIs that were detected in OU1 surface water at levels above SWSVs consisted only of metals. 
These compounds may be transported in surface water and stormwater runoff since they are 
likely associated with particulate matter in soil and/or sediments. The contaminants may remain 
sorbed to particulate matter that is subsequently transported, desorb in the water column, 
volatilize, or resorb to sediment. The fate and transport of the contaminants are dependent upon 
the degree to which the materials can be carried in suspension, which is size dependent, and on 
physicochemical conditions, which determine the dominant chemical species. 

Surface runoff water can erode soil (or slag) particles and transport these in overland flow for 
deposition at a lower elevation or deliver sediment to receiving waters, such as the LVR. Surface 
runoff water can also transport dissolved compounds from contaminated soils and deliver 
impacted water to receiving waters as a nonpoint source of pollution. Another potential 
mechanism of contaminant migration in surface water is via diffusion, typically a transport 
mechanism only in stagnant water. 

Slag from the Slag Pile located adjacent to the LVR has the potential to erode into the river and 
be transported downstream. The slag observed within the river varies considerably in size from 
sand- and gravel-sized to small pebbles to large boulders several feet in diameter. Once slag has 
eroded into the river, the distance the slag travels downstream from the point of entry is 
influenced by many factors, including particle size and river velocity. Larger slag boulders are 
anticipated to be located closer to the Site whereas smaller particles can be more easily 
transported downstream. 

1.2.5.1.5 Fate and Transport of Contaminants in Sediments 

COIs that were detected at concentrations above SVs in sediment samples from the LVR or the 
OU1 ponds included metals, VOCs (limited to acetone only), SVOCs, PCBs, and pesticides. 
COIs may remain sorbed to particulate matter that is subsequently transported as suspended 
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sediment, desorb into the water column, volatilize, resorb to bottom or suspended sediments, or 
leach to the groundwater. The mobility of these contaminants from sediments to groundwater is 
dependent upon sediment chemistry conditions (e.g., pH, redox, presence of dissolved organic 
matter or metal oxides). Soluble forms of the aforementioned contaminants are mobile, but other 
forms may adsorb to sediments. Redox conditions in sediments may also have an important role 
in dictating the mobility of most of the inorganic compounds listed above. 

1.2.5.2 OU2 Contaminant Fate and Transport Summary 

Section 5.5 of the Final RI Report fully describes the potential contaminant fate-and-transport 
routes and mechanisms at OU2 (Geosyntec and SulTRAC, 2012a). A brief summary of the 
contaminant fate and transport at OU2 is provided below. 

1.2.5.2.1 Fate and Transport of Contaminants in Soil 

The COIs detected in soil/solid samples from OU2 at concentrations in excess of the SVs 
included metals, VOCs, SVOCs, PCBs, pesticides, and asbestos. Figure 1.2.5.2-1 shows the 
predominant migration routes for contaminants in soil and GW. Soil migration routes include: 
(1) migration from soil to GW; (2) transport with surface water runoff; and (3) transport as wind-
blown particulates. To a lesser degree, volatilization of VOCs and mercury may also be 
occurring. The likely migration route for these contaminants is from soils/solids to GW. Erosion 
and transport in surface water and surface water runoff are also possible, as discussed below. The 
mobility of contaminants migrating from soils/solids to GW and air depends on soil chemistry 
conditions (such as soil pH, redox, and presence of dissolved organic matter or metal oxides). 
Soluble forms of the COIs detected in the samples of soil/solids are relatively mobile, but other 
forms may adsorb to sediments or soils. The redox conditions in soil may also have an important 
role in dictating the mobility of most inorganic compounds. 

1.2.5.2.2 Fate and Transport of Contaminants in Groundwater 

The COIs detected in OU2 GW samples from both WBZ1 and WBZ2 at concentrations in excess 
of GW SVs included metals (total and dissolved), VOCs, SVOCs, and pesticides. The 
predominant migration routes for contaminants in GW include lateral migration in WBZ1 and 
WBZ2, and vertical migration from WBZ1 to WBZ2. GW in OU2 (both WBZ1 and WBZ2) 
likely discharges to the LVR. The nature of the contaminants in GW and the hydraulic 
conductivity of soils at OU2 indicate that these contaminants have the potential to be moderately 
mobile. WBZ1 is composed of poorly compacted, highly variable soil materials that tend to have 
a higher permeability than WBZ2 soils. The OU2 gradients indicate that GW generally flows 
eastward towards the LVR, with potential discharge to the LVR. GW contaminants at OU2 could 
be transported in GW, but the movement of these contaminants will be controlled by the 
physicochemical properties of the individual contaminants, as discussed in Section 5.5.2 of the 
Final RI Report (Geosyntec and SulTRAC, 2012a). 
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1.2.5.2.3 Fate and Transport of Contaminants in Air 

Limited air sampling was performed during OU2 RI activities. For health and safety purposes, 
air screening for volatile compounds was conducted during soil and GW sampling activities 
using a photoionization detector (PID). Ambient air samples were collected from areas where 
asbestos was detected during the RI. ABS was conducted to estimate worker exposure to 
asbestos containing materials (ACM) in the soil. Additionally, personal and perimeter air 
samples were collected to investigate whether asbestos fibers were released into the air during 
ABS. Data from these activities did not indicate the presence of contaminants in air at 
concentrations in excess of the detection limit, which ranged from 0.005 to 0.006 f/cc. 

1.2.5.2.4 Fate and Transport of Contaminants in Surface Water 

The surface water features at OU2 are mainly fed by surface water runoff. As noted previously, 
the LVR is part of OU1 and is discussed in Section 1.2.4.1. Many of the surface water sampling 
locations are associated with manmade drainage features. Surface water samples were collected 
from flowing ephemeral and intermittent streams associated with the abandoned sewer line, 
standing water bodies, and a discharge wall from the MIA Area. Surface water was also 
collected from a recessed rectangular-shaped foundation where former lead-lined acid tanks are 
present in the northern portion of OU2 and from a manmade basin containing an AST. 
Additionally, two water bodies not associated with flowing intermittent streams or manmade 
structures were sampled: (1) an intermittent pool in the MIA Area and (2) an ephemeral wetland-
type (topographically low with tall reeds, but not officially classified as a wetland) pond just 
north of the MIA Area. None of the surface water bodies present at OU2 is a typical surface 
water body: each is ephemeral, fed by surface water runoff, or contained in a manmade structure. 

As shown on Figure 1.2.5.2-1, surface water runoff may transport contaminants to other portions 
of OU2 or to the LVR. Surface water in “contained” structures such as recessed former acid tank 
foundations is not expected to migrate as runoff; however, it may infiltrate into the soil if the 
foundations are cracked and leaking. Surface water in ephemeral and intermittent streams may 
transport contaminants to low-lying areas within OU2; however, these upland streams do not 
lead directly offsite to the LVR. As indicated on Figure 1.2.5.2-1, the stream emanating from the 
abandoned sewer line is a potentially significant surface water migration pathway, and could 
transport contaminants from OU2 to the LVR. 

Compounds transported in surface water are likely associated with particulate matter in 
soils/solids. COIs may remain sorbed to particulate matter that is subsequently transported, 
desorbed in the water column, volatilized, resorbed to bottom sediments, or carried as suspended 
sediments until they fall out of suspension. VOCs tend to quickly volatilize into the atmosphere 
upon reaching surface water; for this reason, they are rarely observed at detectable 
concentrations in surface water samples. No VOCs were detected at concentrations in excess of 
the SWSVs in the surface water samples. SVOCs tend to remain sorbed to particulate matter that 
is subsequently transported. The fate and transport of inorganic contaminants depend on the 

Final MH Zinc FS Report 1-17 



Matthiessen and Hegeler Zinc Company Site  October 2014 
Final Feasibility Study Report  Revision 0 

 
degree to which the contaminants can be carried in suspension, which is size-dependent, and on 
physicochemical conditions, which determine the dominant chemical species. OU2 surface water 
has a neutral pH and a positive oxidation-reduction potential (ORP), which suggests oxidizing 
conditions. If the geochemistry of the surface water changes, many metals in the dissolved phase 
will likely precipitate out of solution. 

1.2.6 Data Limitations and Uncertainties 

The following sections summarize the data limitations and uncertainties for OU1 and OU2 data. 

Tables 1.2.6-1 and 1.2.6-2 summarize potential uncertainties, potential data gaps, and potential 
future field investigation recommendations based on the RI results for OU1 and OU2. These 
tables summarize the extent of delineation in each EA, as well as uncertainties that may require 
additional information or refinement for each medium across each OU. These uncertainties may 
be addressed during future Site work, including, but not limited to, this FS, pre-remedial design 
(RD) data collection, and RD implementation. 

1.2.7 Human Health Risk Assessment Summary 

The HHRA evaluated the potential exposure of human receptors to constituents detected in 
environmental media at the Site. Cancer risks and non-cancer hazards were calculated using 
standard US EPA risk assessment guidance (US EPA, 1989a; US EPA, 2009d). Potential risks 
from exposure to lead were characterized by comparing the lead exposure point concentration 
(EPC) in soil to a receptor-specific preliminary remediation goal (PRG), which was calculated 
using the US EPA’s Integrated Exposure Uptake Biokinetic (IEUBK) Model or the Adult Lead 
Model (US EPA, 2003a; US EPA, 2009e; US EPA, 2009f). Risks were estimated under both a 
reasonable maximum exposure (RME) scenario and an average or central tendency exposure 
(CTE) scenario to provide a range of risk estimates for use by risk managers. The discussion 
presented herein as well as the calculation of risk-based RALs (see Section 2.3) is conservatively 
based on RME scenarios. 

The cancer risk range considered acceptable by US EPA of 1 in 1 million to 1 in 10,000 (1E-06 
to 1E-04) (US EPA, 1989a) was used as a benchmark for identifying potentially unacceptable 
risks. Individual constituents with a cancer risk greater than 1E-06 for a given receptor-exposure 
scenario were identified as constituents of concern (COCs). Potential non-cancer risks for 
individual constituents of potential concern (COPCs) are expressed as hazard quotients (HQs) 
(US EPA, 1989a). Chemical-specific HQs were summed to yield a multiple-chemical hazard 
index (HI). The US EPA acceptable HI of 1 for groups of constituents that affect the same target 
organ was used as the benchmark for identifying unacceptable risks. Individual constituents that 
contributed greater than a 0.1 HQ to a target organ-specific HI greater than 1 for a give receptor-
exposure scenario were identified as COCs. Lead was retained as a COC if the EPC exceeded the 
receptor-specific PRG. 

The following sections summarize the HHRA for OU1 and OU2, respectively. 
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1.2.7.1 OU1 Human Health Risk Assessment Summary 

For the purposes of the RI, OU1The summary presented below is based on the conclusions in the 
OU1 HHRA previously approved by US EPA (Geosyntec and SulTRAC, 2012a). This 
information is utilized in Section 2.3.1.1 to develop remedial action objectives (RAOs). 

1.2.7.1.1 Plant Area Soil/Solid Matrix 

Carus has operated on the Plant Area since approximately 1915, and it has been zoned “M-2” for 
heavy industrial use since 1958. Also, this area is expected to be used for manufacturing for the 
foreseeable future. Limited areas of maintained grass or shrubs border the Plant Area 
manufacturing buildings; however, ground cover primarily consists of pavement, gravel, and 
asphalt. Although the presence of pavement, gravel, and asphalt, precludes exposure to the 
underlying soils, these soil samples were evaluated in the HHRA. Reasonably anticipated 
receptors evaluated in the HHRA were current and future commercial/industrial workers, current 
and future utility workers, and future construction workers. 

Applying US EPA HHRA guidance, cancer risks at the Plant Area were within US EPA’s 
acceptable risk range for soil exposure for current commercial/industrial workers, current and 
future utility workers, and future construction workers; however, non-cancer HIs exceeded 1 for 
all worker-exposure scenarios evaluated. Lead was also identified as a COC for the construction 
worker scenario based on PRG exceedances at a limited number of locations. 

Under current conditions, there is no residential use of the Plant Area and none is reasonably 
anticipated given the long industrial use of the property, zoning, and other factors making 
residential redevelopment of the property unlikely. Hypothetical future residential land use of the 
Plant Area was assumed in the HHRA to provide information for the evaluation of risk 
management decisions during the FS. Applying the US EPA HHRA methodology, residential 
use scenarios would predict cancer risks above US EPA’s acceptable risk limits and also non-
cancer HIs greater than 1 based on exposure to soils and homegrown produce. Additionally, 
average lead concentrations in soil exceeded residential PRGs. 

Calculated risk and hazard estimates for COCs are presented in Table 1.2.7-1. Soil COCs for the 
Plant Area for non-residential scenarios are arsenic, hexavalent chromium (converted from total 
chromium), lead, manganese, mercury, Aroclor-1254, Aroclor-1260, and benzo(a)pyrene. 

1.2.7.1.2 Slag Pile Area Soil/Solid Matrix 

A holding pond, which is a currently-operating, permitted NPDES facility, associated primarily 
with Carus manufacturing operations, is located within the Slag Pile Area. Otherwise, the Slag 
Pile Area is not used for any purpose. As such, potential current receptors are limited to site-
specific workers (i.e., based on current Carus facility worker with part-time exposure), utility 
workers, and trespassers. Future land use is unknown, but likely to be limited due to the 
uncertain geotechnical load-bearing capacity of the Slag Pile. Future receptors evaluated in the 
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HHRA were commercial/industrial workers (i.e., with full-time exposure), construction workers, 
and recreationalists. 

Applying US EPA HHRA guidance, cancer risks from soil exposure were within or below US 
EPA’s acceptable risk range for current and future receptors; however, HIs exceeded 1 for future 
commercial/industrial workers, current and future utility workers, and future construction 
workers. Lead was also identified as a COC for the commercial/industrial and construction 
scenarios based on PRG exceedances. Note that trespassers and future recreationalists have 
calculated excess cancer risks near the low end of US EPA’s acceptable risk range and HIs well 
below 1. In addition, these populations are expected to be non-existent or extremely small for the 
foreseeable future and RAOs developed for workers should also be protective of these 
populations. 

Calculated risk and hazard estimates for COCs are presented in Table 1.2.7-2. Soil COCs for the 
Slag Pile Area are aluminum, antimony, arsenic, cadmium, cobalt, copper, iron, lead, 
manganese, mercury, vanadium, zinc, benzo(a)pyrene, and hexachlorobenzene. 

1.2.7.1.3 Little Vermilion River 

The HHRA evaluated potential exposure of current and future recreational shoreline anglers to 
sediment and surface water and to potential ingestion of fish. Applying US EPA HHRA 
guidance, cancer risks were within or below US EPA’s acceptable risk range for LVR receptors. 
Non-cancer HIs (RME scenario only) exceeded 1 for child fish consumers, driven by mercury. 
HIs for adult and adolescent fish consumers were less than 1. However, mercury concentrations 
in fillets collected from the LVR were within the range of national fish tissue concentrations 
identified in the US EPA’s National Study of Chemical Residues in Lake Fish Tissue (US EPA, 
2009g). 

Based on the results of the HHRA and in consideration of background, specific remedial goals 
for the protection of human health are not developed for the LVR. As discussed in further detail 
in Section 4, risk management actions to reduce on-going contributions of contaminants from 
Site features to the LVR (e.g., erosion and stormwater run-off control for the Slag Pile and 
control of inputs from the abandoned sewer outfall [ASO]) will also reduce chemical 
concentrations in the LVR and, thus, further mitigate potential human health risks. 

1.2.7.1.4 Groundwater 

There are no groundwater supply wells at OU1 and groundwater is not used for potable or 
industrial uses, including irrigation. An ordinance of the City of LaSalle, in conjunction with a 
MOU between the City and IEPA, legally prohibits the drilling of water wells throughout the 
City of LaSalle for the purpose of obtaining a water supply. However, hypothetical future 
pathways assuming groundwater consumption were evaluated to provide risk managers with 
quantitative risk calculations to support the evaluation of risk management measures regarding 
groundwater use at OU1. If this pathway was complete, applying US EPA HHRA guidance, the 
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calculated cancer and non-cancer risk estimates from groundwater consumption would exceed 
US EPA’s acceptable risk limits (i.e., cancer risks greater than 1E-04 and non-cancer HIs greater 
than 1) for future commercial/industrial workers at the Plant and Slag Pile Areas, and 
hypothetical future residents at the Plant Area. In addition, the maximum groundwater 
concentration of lead exceeded the Federal MCL; thus, potable use of groundwater, if it was 
allowed, has the potential to result in adverse effects to relevant receptors. 

In addition to potable use scenarios, the HHRA evaluated potential exposure of current and 
future utility workers and future construction workers to groundwater and groundwater vapors 
while conducting intrusive (e.g., trenching) maintenance and/or construction activities. At the 
Plant and Slag Pile Areas, cancer risks were within US EPA’s acceptable risk range for 
groundwater exposure for current utility and construction workers; however, non-cancer HIs 
exceeded 1 for utility workers at the Plant Area and construction workers at the Plant and Slag 
Pile Areas. Manganese and mercury were identified as COCs for utility and construction workers 
at both the Carus and Slag Pile Areas. Note that estimated non-cancer risks were largely driven 
by inhalation of mercury vapors, but this is due to the assumption that mercury is present in 
groundwater as elemental mercury. 

Finally, the HHRA also evaluated potential indoor air exposure scenarios for current and future 
commercial/industrial workers at the Plant Area, future commercial/industrial workers at the 
Slag Pile Area, and hypothetical future residents at the Plant Area. At the Plant and Slag Pile 
Areas, cancer risks were below US EPA’s acceptable risk range and non-cancer HIs were less 
than 1 for commercial/industrial workers. Residential cancer risks were within US EPA’s 
acceptable risk range for hypothetical future residents at the Plant Area, but non-cancer HIs 
exceeded 1. 

Groundwater cancer risk estimates and HIs are included in Table 1.2.7-1 (Plant Area) and 
Table 1.2.7-2 (Slag Pile Area). 

1.2.7.2 OU2 Human Health Risk Assessment Summary 

Section 7.2 of the Final RI Report and Section 2.0 of Appendix RA (Risk Assessment) of the 
Final RI Report describe the HHRA results at OU2 (Geosyntec and SulTRAC, 2012a). Below is 
a brief summary of the HHRA process at OU2. 

OU2 was subdivided into seven exposure areas (EA), as shown on Figure 1.2.7.2-1, primarily 
based on current and reasonably anticipated future land use (Geosyntec and SulTRAC, 2012a).  
The most significant difference between the IAs in the RI and the EAs in the risk assessment 
(HHRA and ERA) is that IA4 was divided into two EAs (EA2: Wooded Area-North and EA3: 
Wooded Area-Northeast) and IA5 (RES Area) was divided into two EAs (EA6: Off-Site 
Residential Area and EA7: Off-Site Mixed Use Area). (Note: EA3 – Wooded Area-Northeast 
and EA7 – Off-Site Mixed Use Area did not pose significant risks to Site users and are not 
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included in this FS.) The seven EAs correspond to the OU2 IAs, as shown on Figure 1.2.7.2-2 
and as follows: 

• Main Plant Area (EA1, IA3) 
• Wooded Area – North (EA2, IA4) 
• Wooded Area – Northeast (EA3, IA4) 
• B100 Area (EA4, IA1) 
• RM Area (EA5, IA2) 
• Off-Site Residential Area (EA6, IA5) 
• Off-Site Mixed Use Area (EA7, IA5) 

Overall conclusions based on the risks and hazards detailed in the OU2 HHRA are summarized 
below. 

• Potential risks in excess of US EPA’s acceptable risk range were identified for EA1 
(utility worker), EA2 (resident), EA4 (commercial/industrial worker), and EA6 (resident) 
under RME conditions for both current and future land use (and non-intrusive and 
intrusive) scenarios. Under CTE conditions, potential risks for these EA-receptor 
combinations are within US EPA’s acceptable risk range except for EA2 (residents). 

• The lowest risks and hazards were associated with EA3 and EA7. EA7 has a calculated 
risk of 1E-06 for the child recreationalist under RME conditions. 

• Potential exposure to COPCs in GW resulted in limited risks and hazards unless potable 
GW use was assumed. GW is assumed for non-potable future uses only. 

• The highest risks and hazards were identified for commercial /industrial workers and 
residents. The lowest risks and hazards were identified for adolescent and adult 
trespassers and adolescent and adult recreationalists. 

• Soil risks were driven by potential exposure to arsenic, benzo(a)pyrene (and other 
carcinogenic PAHs), Aroclor-1248, Aroclor-1260, and hexavalent chromium. 

• Soil hazards were driven by potential exposure to metals (primarily arsenic, cadmium, 
manganese, and zinc), cyanide, and Aroclor-1260 (primarily at EA4). 

• Lead presented a potential risk to at least one receptor in the EAs except EA7. Lead 
posed potential risks to the following receptor types: construction worker (EA1 through 
EA6), commercial/industrial worker and child recreationalist (EA1, EA4, and EA5), and 
residents (EA6 at some locations). 

• Asbestos presented potential risks to multiple receptors at EA1 and EA4 and presented no 
risks to receptors at EA2, EA3, EA5, EA6, and EA7. 
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EA3, the wooded area northeast, and EA7, the off-site mixed use area, are not being considered 
in this FS. Very minimal to no risks were identified for these areas; therefore, no remedial action 
is required.  

1.2.8 Ecological Risk Assessment 

The ERA evaluated the likelihood that adverse ecological effects are occurring or may 
potentially occur as a result of the site-specific concentration in environmental media. The ERA 
was conducted in accordance with the US EPA Ecological Risk Assessment Guidance for 
Superfund eight-step process (US EPA, 1997). Steps 1 and 2, the Screening Level Ecological 
Risk Assessment (SLERA), were conducted for the habitats and EAs at the Site. Steps 3 through 
7, the Baseline Ecological Risk Assessment (BERA), were conducted for habitats that warranted 
further evaluation based on the results of the SLERA.The following subsections summarize the 
ERAs for OU1 and OU2, respectively. 

1.2.8.1 OU1 Ecological Risk Assessment Summary 

The OU1 ERAs and their conclusions are summarized below for the Plant Area soil, Slag Pile 
Area soil, and LVR. 

1.2.8.1.1 Plant Area Soil/Slag Matrix 

The results of the SLERA for Plant Area surface soil indicated that concentrations of several 
constituents, primarily metals, in surface soil exceeded ecological SVs (ESVs), which was the 
SLERA metric for predicting potential adverse effects to terrestrial wildlife receptors. Maximum 
HQs for most metals were above the US EPA threshold value of 1 and, in several instances, 
maximum HQs approached or exceeded 100. Given the magnitude of the HQs at the Plant Area, 
it was considered unlikely that the potential for ecological risk could be attributed to the 
conservative assumptions or inherent uncertainties of the SLERA. Therefore additional 
evaluation (i.e., in a BERA) was not conducted. 

The presence of pollutants notwithstanding, physical alterations of the landscape at the Plant 
Area have resulted in the presence of sparse and degraded habitat for ecological receptors. 
Ground cover at the Plant Area is dominated by buildings and structures associated with 
manufacturing processes, pavement, gravel, and asphalt. Although limited areas of maintained 
grass or shrubs border the facility manufacturing buildings, these areas are small in total area and 
do not provide suitable habitat or forage area for populations of ecological receptors. Therefore, 
exposure to surface soil at the Plant Area is considered an insignificant, if not incomplete, 
exposure pathway for current and future ecological receptors. 

As an industrial use property, the Plant Area has and will continue to have minimal value as 
ecological habitat. Consequently, potential risks to terrestrial ecological receptors do not warrant 
further consideration in the identification of remedial goals for the Plant Area. 
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1.2.8.1.2 Slag Pile Area Soil/Slag Matrix 

The Slag Pile Area is composed of waste material generated from the primary zinc smelting 
process. Relative to the natural landscape, the Slag Pile inherently represents highly disturbed 
habitat. The easternmost portion of the Slag Pile Area consists of steep sides, which were mainly 
unvegetated, with the exception of lichen and moss growing on the larger slag pieces located in 
the low, moist areas adjacent to the LVR. 

The results of the SLERA for surface soil at the Slag Pile Area indicate that concentrations of 
several constituents, primarily metals, exceed ESVs, which was the SLERA metric for predicting 
potential adverse ecological effects to terrestrial receptors. Maximum HQs for most metals were 
above the US EPA threshold value of 1 and, in several instances, maximum HQs approached or 
exceeded 100. Given the magnitude and widespread distribution of these metals at the Slag Pile 
Area, it was considered unlikely that the potential for ecological risk can be attributed to the 
conservative assumptions or inherent uncertainties of the SLERA. 

The SLERA concluded that given the vertical and horizontal homogeneity of the Slag Pile, 
additional evaluation in a BERA would not significantly refine the potential for ecological risk 
predicted by the SLERA approach. Portions of the Slag Pile currently support limited vegetative 
regrowth, including a stand of big-tooth aspens. To evaluate whether future vegetation and 
support of ecological receptors is feasible, a 21-day lettuce seed germination test was conducted 
during the RI. The results of the phytotoxicity test indicate Slag Pile Area soils are unlikely to 
support vegetation. 

Based on these considerations, Slag Pile Area soil/solid matrix does not appear capable of 
supporting further revegetation and, thus, cannot feasibly support ecological receptors. 
Consequently, potential risks to terrestrial ecological receptors do not warrant further 
consideration in the identification of remedial goals for the Slag Pile Area. Moreover, conditions 
at the time of the RI/FS are unlikely to be representative of future conditions as there is 
significant likelihood that large portions of the Slag Pile Area will be stripped of existing 
vegetation as part of regrading and sloping erosion control measures, which, as detailed in 
Section 4, may be selected as remedial actions for the Site. 

1.2.8.1.3 Little Vermilion River 

The results of the SLERA indicated that concentrations of constituents, primarily metals, in the 
sediment and surface water of the LVR exceed ESVs for benthic and aquatic receptors. Based on 
the habitat characterization, the LVR was identified as the most ecologically valuable habitat 
associated with the Site. Therefore, further evaluation in a BERA was conducted for the 
riverine/riparian habitat of the LVR. 

The BERA focused on using site-specific approaches (i.e., measurement endpoints) to 
characterize ecological effects to selected assessment endpoints. Assessment endpoints evaluated 
in the BERA were as follows: mammalians, avians, benthic macroinvertebrates, and fish. Risks 
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to mammalian and avian receptors were evaluated using food chain models and biotic and abiotic 
data collected from the LVR (Figure 1.2.8-1). Risks to benthic invertebrates were evaluated 
using toxicity testing and a community assessment. Risks to aquatic (fish) receptors were also 
evaluated using a community assessment. When possible, Site data for benthic invertebrates and 
fish were compared to an upstream reference reach not affected by Site activities. 

In accordance with US EPA guidance (US EPA, 1997), the BERA combined each line of 
evidence (measurement endpoint results) through a process of weighing the evidence to 
characterize the overall status of the ecological community in the LVR. Based on the weight of 
evidence, the BERA supports the following specific conclusions: 

• No unacceptable risks were identified for mammalian receptors (represented by the mink) 
for exposure to sediment, surface water, and biota of the LVR. The food chain models for 
avian receptors (represented by the belted kingfisher) resulted in a lowest observed 
adverse effects level (LOAEL) HQ of 1.7 for zinc, which under the BERA methodology 
indicates a potential for adverse effects to the growth and reproduction of avian receptors 
that feed/forage in the LVR adjacent to the Site. Calculated risks to the belted kingfisher 
were primarily driven by ingestion of zinc in invertebrates, represented by mussel tissue 
samples. However, due to the conservatism of the food chain models (e.g., assumption of 
a diet consisting exclusively of fish and invertebrates from the Site, use of undepurated 
samples, use of the maximum field-measured biota concentrations, and use of laboratory-
based effects estimates [toxicity reference values]), this risk estimate may be biased high. 
Given the conservative assumptions in the food chain models (exposure and effects 
estimates) and the lack of toxicity predicted for individual mammalian receptors, it is 
unlikely that the Site is adversely affecting populations of upper trophic level receptors 
that feed/forage along the LVR adjacent to the Site. 

• The toxicity testing results combined with the more site-specific biological community 
assessment and resulting macroinvertebrate index of biotic integrity (mIBI) and 
Macroinvertebrate Biotic Index (MBI) metrics indicated the benthic macroinvertebrate 
community was functioning and viable. The results of the acute toxicity testing using 
Chironomus dilutus indicated that sediments at the most downstream sampling reach 
(CAR001) may adversely affect the growth of macroinvertebrates; however, other site-
related acute effects to the health of the macroinvertebrate community were not apparent. 
No statistically significant chronic effects on Hyalella azteca survival or biomass were 
observed, and effects on weight were spatially limited and not co-located with effects 
observed in the acute test. The observed differences in the acute toxicity test results also 
cannot be correlated with chemical concentrations in Site sediments or surface water. In 
the macroinvertebrate community assessment, indices were indicative of a healthy and 
balanced macroinvertebrate community at least comparable in biotic integrity to that 
expected for similar Illinois streams at the sampling reaches, including CAR001 where 
the acute toxicity testing indicated potential effects. Specifically, both east and west 
halves of the Site reaches attained mIBI scores ≥ 41.8 and MBI scores ≤ 5.9, which were 
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established as BERA metrics for establishing potential risks to benthic macroinvertebrate 
communities. 

• The biological community assessment and resulting fish index of biotic integrity (fIBI) 
metrics indicated the aquatic (fish) community is functioning and viable. The fIBI 
scoring from the fish community assessment indicates that all LVR reaches sampled, 
including the reference reach, are in the same IEPA Integrity Class (Class 3) and scored 
in a very narrow range. Though IEPA Integrity Class 3 streams are described as having 
“biotic integrity lower than expected in Illinois streams,” it is reasonable to conclude that 
the ecological condition of the fish community in the LVR adjacent to the Site is not 
meaningfully different from the “background” conditions as measured at the same-stream 
reference reach. Further, all fIBI scores were ≥ 41, which was established as a BERA 
metric for identifying potential risks to aquatic (fish) communities. 

• The IEPA considers (along with other factors) the mIBI in conjunction with the fIBI in 
making assessments of designated use attainment in streams pursuant to the Clean Water 
Act. In that regulatory context, if a stream attains an mIBI score of ≥ 41.8 combined with 
an fIBI score of ≥ 41, the stream would be given a preliminary assessment that it is “Fully 
Supporting” of aquatic life use in Illinois streams. Under the Clean Water Act, IEPA 
equates the “Fully Supporting” terminology to a conclusion that a stream has “No 
Impairment” and is indicative of good resource quality (IEPA, 2008). While the BERA 
was conducted in a different regulatory context (i.e., under CERCLA), attainment of 
these values in the Site reaches provides a line of evidence of the overall health of 
ecological community in the LVR. 

Together, these lines of evidence provide support that the Site is not having a significant adverse 
effect on the overall health of the ecological community of the LVR. As indicated above, some 
measurement endpoints suggest the possibility of limited impacts to the benthic community, but 
those effects, if any, are not consistently observed (e.g., no effects in the chronic toxicity tests 
and no acute effects at some sampled reaches along the site) and are difficult to attribute to Site 
contaminants. The BERA methodology also calculated potential risks to current avian receptors; 
however, given the conservative assumptions and uncertainties associated with these risk 
estimates and lack of risks to mammalian receptors, risks to local populations of upper trophic 
level wildlife receptors are not anticipated. Thus, although the presence of slag material and 
municipal/industrial discharges in the vicinity of the sample reaches has the potential to affect 
ecological receptors in the LVR, the results of the BERA indicate the contrary. 

Due to limited ecological risks in the LVR, GW migration from the Site to the LVR is not a 
concern. Risk management actions to reduce on-going contributions of contaminants from Site 
features to the LVR (e.g., erosion and stormwater runoff control for the Slag Pile and control of 
inputs from the ASO) would further reduce chemical concentrations and, thus, further mitigate 
potential ecological risks. 
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1.2.8.2 OU2 Ecological Risk Assessment Summary 

Section 8.2 of the Final RI Report and Section 3.0 of Appendix RA of the Final RI Report 
describe the ERA results at OU2 (Geosyntec and SulTRAC, 2012a). Below is a brief summary 
of the ERA at OU2. 

SulTRAC conducted both a screening level ERA (SLERA) and a baseline ERA (BERA) for the 
upland portion of OU2, consistent with US EPA ERA guidance (US EPA, 1997). As part of the 
risk assessment process, the following four major habitat areas were identified at OU2 (as shown 
on Figure 1.2.8.2-1):  

• Main plant area – highly disturbed (little or no vegetation), includes MIA Area 
• Adjacent to the main plant – disturbed with vegetation (woodland/grassland), includes 

B100, RM, portions of MIA, and N Areas 
• Savannah, includes portions of N and NE Areas 
• Oak-hickory woodland, includes NE Area  

During the SLERA, maximum soil concentrations for samples from each habitat area were 
compared to appropriate ESVs, and potential risks were identified in each habitat. These 
potential risks were associated with metals, pesticides, PCBs, and PAHs. Based on this 
information, a BERA was recommended for three of the four habitat areas: (1) adjacent to the 
main plant – disturbed with vegetation (woodland/grassland), (2) savannah, and (3) oak-hickory 
woodland. Because of the poor quality of the habitat and the high levels of contamination in the 
Main Plant Area, no BERA was performed for this area. 

The BERA risk characterization process integrates information from the exposure and effects 
assessments to evaluate relationships among chemicals and adverse effects on organisms. This 
integration relies on site-specific chemical analytical data, selection of chemicals of potential 
ecological concern (COPEC), site-specific bioaccumulation information, food chain models, and 
available scientific literature. The BERA attempts to use as many site-specific assumptions as 
possible to make the assessment reflect Site conditions. The BERA evaluated potential exposures 
of plant, soil invertebrate, mammalian, and avian receptors in the three habitats. Site-specific 
information was obtained regarding the bioaccumulation of metals in above- and below-ground 
portions of vegetation and the bioaccumulation of metals in earthworms in Site soils. In addition, 
soil toxicity was evaluated by collecting soil samples from each habitat and subjecting the soils 
to a seed germination and root-and-shoot elongation test. The soil EPCs were calculated for each 
habitat (the lower of the 95% upper confidence limit on the mean or the maximum 
concentration), and these data were used to assess potential risks to the various potential 
receptors. For plants and soil invertebrates, the EPCs were compared to plant- and soil-
invertebrate-specific SVs to assess potential risks. In addition, the soil toxicity and 
bioaccumulation test results were evaluated as part of a weight-of-evidence evaluation. A food 
chain model was used to assess potential risks to mammalian and avian receptors.  
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The BERA results identified potential risks in each of the three evaluated habitats, as 
summarized in Table 1.2.8.2-1.  

SulTRAC’s October 2013 technical memorandum (SulTRAC 2013) summarized that the ERA 
identified risk with no observed adverse effect level (NOAEL) benchmark values and identified 
risks to plants and invertebrates; however, the current plant community present at the site, and 
bioassay results imply that the impacts may not be as great to this habitat as would be expected 
based on numbers alone.  The food chain model (FCM) results were based on lowest observed 
adverse effect level (LOAEL values) and maximum exposure point concentrations show 
potential impacts.  The FCM noted, however, the most significant exposure pathway is soil 
ingestion and the FCM does not factor bioavailabity of the metals in the soils.  Given the 
pyroclastic nature of the material at the site, a reduced bioavailability is expected and this likely 
resulted in an overestimation of risk.   

In addition, the Oak-Hickory habitat in the NE Area adjacent to the LVR, appears to be stable 
and viable and the community is not significantly impacted by the elevated metal concentrations 
in the soils.  This is likely due to the pyroclastic matrix that the metals are found in and the 
limited bioavailability of these constituents.  The most likely remedial action for the site would 
be the removal of the upper layer of soils in this area.  This could only be accomplished by the 
removal of a significant amount of vegetation in the process.  This action is likely to have a 
significant impact on the soil stability and increase the potential for erosion.  This could have a 
long term impact on the LVR via surface water runoff.  Based on this weight of evidence, the NE 
Area would not benefit from remedial actions at this time and it is recommended that the habitat 
be allowed to continue to recover.  Therefore, the NE Area is not included as an OU2 IA in this 
FS Report. 
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 SECTION 2.

IDENTIFICATION AND SCREENING OF TECHNOLOGIES 

2.1 Introduction 

The identification and screening of technologies process begins with the development of 
remedial objectives. The remedial objectives of the FS process include Applicable or Relevant 
and Appropriate Requirements (ARAR), Remedial Action Objectives (RAO), and RALs.  

CERCLA specifies that Superfund remedial actions must meet federal standards, requirements, 
criteria, or limitations that are determined to be legally ARARs. Section 121(2)(2) of CERCLA 
requires that state ARARs must be met if they are more stringent than federal requirements. The 
RAOs consist of medium-specific or OU-specific goals for protecting human health and the 
environment. The RALs are the final acceptable exposure levels of the remedial action. The 
RALs are based on the risk-based concentrations (RBCs), practical quantitation limits (PQL), 
ecological risk values, and lead PRGs, which are established on readily available information or 
frequently used standards (e.g., ARARs). The RALs were determined by using the results of the 
baseline risk assessment, the evaluation of the expected exposures, and associated risks for each 
alternative (US EPA, 1988). Together the ARARs, RAOs, and RALs create the site-specific 
“regulatory” framework for the remedial action and final remedy. 

After establishing these targets for screening and detailed evaluation, remedial technologies that 
may be able to attain the RAOs are identified. The established performance of each technology 
with regard to Site contaminants and conditions is considered during technology identification 
and screening. The potential technologies are screened based on effectiveness, implementability, 
and relative cost. The identification and screening is completed using the processes outlined in 
the US EPA’s RI/FS guidance (US EPA, 1988) and the National Oil and Hazardous Substance 
Pollution Contingency Plan (NCP) (40 Code of Federal Regulations [CFR] Part 300). This 
process was initially completed and submitted to US EPA and IEPA in Draft Technical 
Memorandum No. 1 – Candidate Technologies Memorandum (CTM) (Geosyntec and SulTRAC, 
2010). The work presented in this section summarizes this effort and incorporates comments 
received on the CTM. (Note: The CTM included establishing RAOs, identifying General 
Response Actions [GRAs], and identification and screening of technologies followed by 
combining technologies into alternatives. Identifying ARARs and RALs and screening identified 
alternatives was not conducted in the CTM.) 

The following sections identify and discuss the possible remedial technologies for OU1 and 
OU2. The technology identification is presented after subsections on identification of ARARs 
and RAOs, which were used both in the initial screening of technologies and in the subsequent 
screening and detailed evaluation of remedial alternatives. GRAs developed as part of the CTM 
are also presented in these initial sections of Section 2. 
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2.2 Applicable or Relevant and Appropriate Requirements 

To the extent practicable, remedial actions must comply with the requirements of federal, state, 
and local environmental laws. These requirements are referred to as ARARs. ARARs are 
identified on a site-specific basis by assessing whether a regulation is applicable. Those 
considered “potentially applicable” would include remedial standards and promulgated 
requirements or limitations that address a specific problem or situation at a site. If the ARAR is 
not applicable, then it is evaluated to determine whether the ARAR is “relevant and appropriate.” 
While not applicable to site conditions, the requirements may be sufficiently similar to warrant 
their use, hence, relevant and appropriate. ARARs for the Site have been identified and are 
summarized in Table 2.2-1. 

In addition to ARARs, state and federal advisories may exist. Since these are not binding as 
promulgated regulations, they are referred to as “to be considered.” These regulations are not 
required to be complied with, but may be considered in the absence of specific requirements. 

2.3 Remedial Action Objectives and Levels 

This section presents RAOs and RALs developed to mitigate Site risks identified through the RI 
and risk assessment process. US EPA’s RI/FS guidance defines RAOs as “medium-specific or 
OU-specific goals for protecting human health and the environment. The RAOs should be as 
specific as possible but not so specific that the range of alternatives that can be developed is 
unduly limited” (US EPA, 1988).  Site RAOs are presented as OU1-specific (Section 2.3.1) or 
OU2-specific (Section 2.3.2), and site-wide (Section 2.3.3). Within their respective sections, 
RAOs are presented by medium (matrix) with a description of the basis and area of applicability 
of the RAO. Based on the results of the RI, development of RAOs for groundwater or other site-
wide issues was deemed to be adequately addressed by the OU1-specific and OU2-specific 
RAOs. 

RALs represent chemical concentrations in environmental media that are considered protective 
of humans over a lifetime and have been developed for a range of exposure scenarios. RALs are 
long-term criteria used during the analysis and selection of remedial alternatives, and during the 
RD and remedial action processes. The OU1 and OU2 RALs comply with ARARs and support 
the RAOs presented in Section 2.3.1.1 (OU1) and Section 2.3.2.1 (OU2). Residual risks 
(including both carcinogenic risks and noncarcinogenic hazards) left in place by RALs comply 
with the NCP requirements for protection of human health and the environment.  The RAL 
development process is described generally below, with resultant RALs presented in IA-specific 
subsections that follow. 

The RALs were calculated based on site-specific risks and hazards from the HHRA, as presented 
in the “Risk Assessment Guidance for Superfund” (RAGS) Table 10s (also referred to as “Risk 
Summary Tables”) from the Final RI Report (Geosyntec and SulTRAC, 2012a) and the IEPA 
Class II GW standards as stated in 35 IAC 620.420. 
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RALs were calculated for COCs, which are defined as (1) those chemicals associated with total 
carcinogenic risks greater than or equal to 1E-06 or total noncarcinogenic hazards greater than 1 
for human receptors, or (2) those chemicals that exceed the BTVs.  Lead was retained as a COC 
if the EPC exceeded the receptor-specific PRG. 

RALs were developed using a four-step process: 

• Step 1: Identify the most likely future land use for each IA.  

• Step 2: Back-calculate risk-based RALs based on potential risks associated with 
each receptor-COC scenario. Note that the processes for deriving risk-based 
RALs for lead and asbestos are constituents-specific and are discussed further 
below. 

• Step 3: Compare Step 2 back-calculated risk-based RALs to laboratory PQL and 
BTV (metals in soil only) to identify the receptor-specific RAL.  

• Step 4: Select the lowest receptor-specific RAL as the COC-specific RAL. 

• Step 5: Compare COC-specific groundwater RAL to ARARs (applicable to 
groundwater). 

In Step 1, the most likely future land use was identified for each IA. Note that additional 
exposures may have been evaluated in the RI; however, for the purpose of developing RALs, 
only the most likely land and groundwater uses are considered.  IA-specific receptors are 
identified by OU in Section 2.3.1.2 (OU1) and Section 2.3.2.2 (OU2). 

In Step 2, risk-based RALs, based on the most likely land use for each IA, were back-calculated 
for COCs in each exposure media using the total risks and hazards identified in the HHRA 
(Geosyntec and SulTRAC, 2012a). Specifically, risk-based RALs for the protection of human 
health were back-calculated based on carcinogenic target risks of 1E-06, 1E-05, and 1E-04 and a 
non-carcinogenic target HQ of 1 using Equations 1 and 2. Note that soil RALs for lead and 
asbestos are calculated using alternative critiera. 

 RALca = (EPC × Target Risk)/Total risk  (Equation 1) 

where: 

 RALca  = RAL based on carcinogenic risk (human health) 

 EPC  = Exposure point concentration 

 Target Risk = Target risk (1E-06, 1E-05, or 1E-04) 

 Total risk = Total risk from RAGS Table 10s 
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 RALnc = (EPC × Target HI)/Total hazard   (Equation 2) 

where: 

 RALnc  = RAL based on non-carcinogenic (human) health effects 

 Target HI = Target hazard index (= 1) 

 Total hazard = Total hazard from Table 10s 

Step 2 risk-based RALs for the protection of human helth for each COC were identified as the 
lower of the RALca or RALnc if both were back-calculated. 

For lead, risk-based RALs are equal to the receptor-specific lead PRG calculated and presented 
in Appendix RA-4 to the Final RI Report. Soil/soil matrix PRGs/RALs for lead were calculated 
for residents and non-residents using US EPA’s IEUBK model (US EPA, 2009e) and ALM (US 
EPA, 2003a; US EPA, 2009f), respectively. A summary of the receptor-specific soil lead 
PRGs/RALs is presented below. 

Receptor Soil Pb RAL (mg/kg) 
Child and Adult Resident 400 
Adult Commercial/Industrial Worker 800 
Adult Utility Worker 12,262 
Adult Construction Worker 941 
Adult Site-Specific Worker 8,175 
Adolescent/Adult Trespasser 6,563 
Child Recreationalist 896 
Adolescent/Adult Recreationalist 6,563 

 
For asbestos (applicable to OU2 only), the the risk-based RAL is based on US EPA guidance of 
1% asbestos in soil (US EPA, 2008) and the results of the South Bay Asbestos (SBA) Superfund 
Site Asbestos Exposure Assessment and Risk Evaluation Summary Report (US EPA, 2010b). 

In Step 3, the risk-based RALs for each COC were compared to either its laboratory PQL or, for 
metals in soil, its BTV (see Appendix RA-2 to the Final RI Report) to identify a receptor-specific 
RAL. The receptor-specific RAL for each COC was identified as the greatest of the risk-based 
RAL, the laboratory PQL, and the BTV (metals in soil only). 

In Step 4, the COC-specific RAL within a specific IA was selected as the lowest receptor-
specific RAL from among the receptors associated with the most likely future land and 
groundwater use. (Note: RALs were back-calculated for the remaining receptors associated with 
other land uses evaluated for each IA. These additional RALs are presented for documentation 
purposes only.) 
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Finally, for groundwater only COC-specific RALs were compared to the IEPA Class II GW 
standards, as stated in 35 IAC 620.420. The IEPA Class II GW standards apply to the three risk 
levels and EAs (OU2-wide). GW RALs were added for those compounds that exceed the 
standards and for which no RAL was established using the risk-based approach. Specifically, 
GW RALs were added for inorganic constituents including cadmium, cobalt, iron, lead, 
manganese, selenium, and zinc. 

2.3.1 OU1 Remedial Action Objectives and Levels 

The following sections summarize the OU1 RAOs (Section 2.3.1.1) and chemical-specific RALs 
(Section 2.3.1.2). 

2.3.1.1 OU1 Remedial Action Objectives 

The following sections summarize the OU1 RAOs for the various media of concern (matrices) 
and identify the receptors to be protected. 

2.3.1.1.1 OU1 Soil/Solid Matrix Remedial Action Objectives 

RAOs for soil/solid matrix, which includes slag material and debris co-disposed with slag, are as 
follows: 

1) Minimize or reduce the potential for ingestion, direct contact with, and inhalation of 
site metals, PCBs, and SVOCs in impacted soils/solid matrices at the OU1 Plant 
Area that could result in unacceptable human health risk to current or future 
commercial/industrial workers, current or future utility workers, or future 
construction workers as determined in the HHRA. 

Currently, the OU1 Plant Area is used for commercial/industrial purposes and is almost 
entirely paved or covered with buildings, limiting potential exposure. This use is 
anticipated to continue into the future. Reasonably anticipated receptors are, therefore, 
current and future commercial/industrial workers, current and future utility workers, and 
future construction workers. Based on the results of the HHRA and given the current and 
reasonably anticipated future land use scenarios, the intent of this RAO within the Plant 
Area is to address remaining open areas to protect commercial/industrial workers, utility 
workers, and construction workers and to prevent disturbing the existing cover without 
appropriate worker notifications and precautions, thereby creating a pathway of exposure 
to current or future workers. While residential use is not reasonably anticipated, this RAO 
will also address exposures of hypothetical future residents, which was evaluated in the 
HHRA to provide information for risk management decision-making. 

2) Minimize or reduce the potential for ingestion, direct contact with, and inhalation of 
site metals, SVOCs, and pesticides in impacted soils/solid matrices at the OU1 Slag 
Pile Area that could result in unacceptable human health risk to current or future 
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commercial/industrial workers, current or future utility workers or future 
construction workers as determined in the HHRA or ecological receptors as 
determined in the SLERA. 

A holding pond, which is a currently-operating, permitted NPDES facility, associated 
primarily with Carus manufacturing operations, is located within the Slag Pile Area. 
Otherwise, the Slag Pile Area is not used for any purpose. As such, potential current 
receptors are limited to site-specific workers (i.e., based on current Carus facility worker 
with part-time exposure), utility workers, and trespassers. The intent of this RAO within 
the Slag Pile Area is to minimize human health risk from exposure of 
commercial/industrial, construction and utility workers, trespassers, and recreationalists 
to COCs in impacted Slag Pile Area soil/solid matrix. Trespassers and future 
recreationalists are expected to be non-existent or extremely small for the foreseeable 
future and RAOs developed for the workers should be protective of these populations 
also. 

3) Reduce runoff of surface water that has contacted slag material and erosion of 
material from the Slag Pile slope into the LVR to prevent unacceptable risks to 
current or future human or ecological receptors. 

Based on the results of the HHRA, specific RAOs to address human exposure scenarios 
are not warranted for the LVR. The BERA lines of evidence provide support that the Site 
is not having a significant effect on the overall health of the ecological community of the 
LVR; however, some BERA measurement endpoints suggest the possibility of limited 
impacts to ecological receptors. 

The intent of this RAO is to physically stabilize the slope of the Slag Pile, which would 
minimize the migration of constituents via surface runoff and slope erosion into the LVR, 
and protect beneficial uses of the LVR.  

2.3.1.1.2 OU1 Groundwater Remedial Action Objectives 

RAOs for groundwater are relevant to both WBZ1 and WBZ2, and are as follows: 

1) Minimize or reduce the potential for exposure to chemical risks and/or hazards by 
preventing potable use of, ingestion of or direct contact with groundwater that could 
result in unacceptable risk to current or future commercial/industrial workers and 
future residents as determined in the HHRA. 

There are no groundwater supply wells at OU1 and groundwater is not used for potable 
or industrial uses, including irrigation. An ordinance of the City of LaSalle, in 
conjunction with a MOU between the City and IEPA, legally prohibits the drilling of 
water wells throughout the City of LaSalle for the purpose of obtaining a water supply. 
The intent of this RAO in the Plant Area is to minimize human health risk to 
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commercial/industrial workers and hypothetical future residents from use of impacted 
groundwater and to minimize human health risk to utility and construction workers from 
incidental direct contact with shallow groundwater and inhalation of groundwater vapors. 

2) Minimize or reduce the potential for exposure to chemical risks and/or hazards by 
ingestion of, inhalation of or direct contact with groundwater that could result in 
unacceptable risk to current or future commercial/industrial workers, current or 
future utility workers and future construction workers and future residents as 
determined in the HHRA. 

There are no groundwater supply wells at OU1 and groundwater is not used for potable 
or industrial uses, including irrigation. An ordinance of the City of LaSalle, in 
conjunction with a MOU between the City and IEPA, legally prohibits the drilling of 
water wells throughout the City of LaSalle for the purpose of obtaining a water supply. 
The intent of this RAO in the Slag Pile Area is to minimize human health risk to 
commercial/industrial workers from use of impacted groundwater and to minimize 
human health risk to utility and construction workers from incidental direct contact with 
shallow groundwater and inhalation of groundwater vapors. 

3) Attain IEPA Class II Standards for non-potable use scenarios for groundwater 
within geologic (i.e., non-slag) material at OU1. 

2.3.1.2 OU1 Remedial Action Levels 

RALs were calculated based on site-specific risks and hazards from the HHRA, as presented in 
the Final RI Report (Geosyntec and SulTRAC, 2012a) and the IEPA Class II GW standards as 
stated in 35 IAC 620.420. RALs for the media of interest at OU1 (soil and GW) are presented in 
Sections 2.3.2.2.1 and 2.3.2.2.2 below. Calculated soil RALs and inputs (i.e., EPCs, calculated 
risks and hazards) are presented in Tables 2.3.2-1 through 2.3.2-3 and summarized in Table 
2.3.2-4. Calculated non-potable groundwater RALs and inputs are presented in Tables 2.3.2-5 
through 2.3.2-7 and summarized in Table 2.3.2-8. 

2.3.1.2.1 OU1 Soil Remedial Action Levels 

Soil RALs were calculated for COCs for the Carus Plant and Slag Pile Areas. OU1 COCs are 
defined as: (1) those chemicals associated with total carcinogenic risks greater than or equal to 
1E-06 or total noncarcinogenic hazards greater than 1 for human receptors. RALs were 
developed for COCs using the process described in Section 2.3.1. These steps are discussed in 
detail below for OU1 soil/soil matrix. 

Step 1 

As discussed in the HHRA, potential exposures were evaluated and risks and hazards were 
characterized for a series of possible receptors under both the current land use and one or more 
future land uses for both the Carus Plant and Slag Pile. Below is a list of each EA, showing the 
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range of possible current and future land uses and possible receptors as evaluated in the HHRA, 
with the most likely future land use and associated receptors bolded and underlined: 

• Carus Plant Area 

o Land Uses: Residential, commercial / industrial 

o Receptors: Resident, commercial / industrial worker, utility worker, 
construction worker, and trespasser 

• Slag Pile Area 

o Land Uses: Commercial / industrial, recreational 

o Receptors: Commercial / industrial worker, utility worker, construction 
worker, trespasser, and recreationalist 

Step 2 

Next, risk-based soil RALs were back-calculated for relevant health endpoints (i.e., cancer 
and/or non-cancer) for those receptors associated with relevant land uses identified for the Carus 
Plant and Slag Pile Areas. For lead, soil RALs are equal to the receptor-specific lead PRG 
calculated and presented in Appendix RA-4 to the Final RI Report. For each non-lead COC, 
back-calculations were performed using the total soil carcinogenic risks and non-carcinogenic 
hazards identified in the “Risk Assessment Guidance for Superfund” (RAGS) OU1 Table 10s 
(also referred to as “Risk Summary Tables”) from the risk assessment (HHRA and ERA) (see 
Appendix RA-G1 to the Final RI Report (Geosyntec and SulTRAC, 2012a)). Specifically, 
cancer-based RALs (RALca) were back-calculated based target risks of 1E-06, 1E-05, and 1E-04 
and a non-cancer-based RAL (RALnc) was back-caluclated based on a target HI of 1.  The risk-
based RAL for each receptor was identified as the lower of the soil RALca or soil RALnc. 

Step 3 

Next, the risk-based RAL for each COC was compared to either its laboratory PQL or its BTV 
for metals (see Appendix RA-2 to the Final RI Report). The receptor-specific soil RAL for each 
COC was identified as the greatest of the risk-based soil RAL, the laboratory PQL, and the BTV 
(metals only). 

Step 4 

Finally, the COC-specific RAL within a specific EA was selected as the lowest receptor-specific 
soil RAL from among the receptors associated with the most likely future land use. (Note: Soil 
RALs were back-calculated for the remaining receptors associated with other land uses evaluated 
for each IA. These additional soil RALs are presented for documentation purposes only.) 
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2.3.1.2.2 OU1 Groundwater Remedial Action Levels 

RALs were calculated for COCs for OU1 (Carus Plant and Slag Pile IAs) groundwater. OU1 
groundwater COCs are defined as: (1) those chemicals associated with total carcinogenic risks 
greater than or equal to 1E-06 or total noncarcinogenic hazards greater than 1 for human 
receptors. RALs were developed for COCs using the process described in Section 2.3.1. These 
steps are discussed in detail below for OU1 groundwater. 

Step 1 

OU1 GW RALs were based on the same EAs, future land uses, and receptors that were used to 
back-calculate OU1 soil RALs (see Step 1 in Section 2.3.2.2.1). 

Step 2 

Risk-based groundwater RALs were back-calculated for COCs identified for each of the 
receptors associated with the most likely land use for each EA. For each COC, back-calculations 
were performed using the groundwater carcinogenic risks and non-carcinogenic hazards 
identified in the RAGS OU1 Table 10s (also referred to as “Risk Summary Tables”) from the 
risk assessment (see Appendix RA-G1 to the Final RI Report (Geosyntec and SulTRAC, 2012a)) 
and variations of Equations 1 and 2 in Section 2.3.1. 

As discussed in the risk assessment, groundwater is assumed to be non-potable use, general 
resource water. Potential exposure to COCs in groundwater resulted in limited risks and hazards. 
Furthermore, as noted in Section 2.6.1.1 of the HHRA, potable-use groundwater from beneath 
the Site is unlikely, based on the enactment of Ordinance 1755 by the City of LaSalle, an MOU 
between the City of LaSalle and the IEPA, as well as IEPA concurrence with Site groundwater 
classification as Class II general resource groundwater (IEPA, 2012). The IEPA Class II, general 
resource groundwater, standards have been taken into consideration in Step 5 below.  

Step 3 

Next, the risk-based groundwater RAL for each COC was compared to its laboratory PQL. 
(Note: BTVs were not developed for groundwater.). The receptor-specific groundwater RAL for 
each COC was identified as the greater of the groundwater RAL or the laboratory PQL. 

Step 4 

The COC-specific groundwater RAL within a specific IA was selected as the lowest receptor-
specific groundwater RAL from among the receptors associated with the most likely future land 
use. (Note: groundwater RALs were back-calculated for the remaining receptors associated with 
other land uses evaluated for each IA. These additional groundwater RALs are presented for 
documentation purposes only.) 
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Step 5 

Finally, the COC-specific groundwater RALs were compared to the IEPA Class II GW 
standards, as stated in 35 IAC 620.420. The IEPA Class II GW standards apply to the three risk 
levels and IAs (OU1-wide). Groundwater RALs were added for those compounds that exceed the 
Class II groundwater standards and for which no RAL was established using the risk-based 
approach. Specifically, groundwater RALs were added for inorganic constituents including 
cadmium, cobalt, iron, lead, manganese, selenium, and zinc. 

2.3.2 OU2 Remedial Action Objectives and Levels 

RAOs and RALs established for OU2 are discussed below.  

2.3.2.1 OU2 Remedial Action Objectives 

The OU2 HHRA recognized the following receptors:  

• future commercial/industrial worker,  

• current and future utility worker,  

• future construction worker,  

• current and future trespasser (including child, adolescent, and adult trespasser),  

• future recreationalist (including child, adolescent, and adult recreationalist),  

• current and future resident (including child and adult residents).  

“Current site users” refers to those accessing the site during the remedial action, and “future site 
users” refers to those accessing the site once the remedial action is complete.  

The RAOs addressing human health discussed below apply to each of the receptors listed in the 
bullets above under the term “current and future Site users” unless otherwise noted within the 
RAO. The “current and future resident receptor” is considered only for land use scenarios that 
include current or future residential land use. Section 7.2.3 of the Final RI Report details the 
exposure routes for each receptor (Geosyntec and SulTRAC, 2012a). Potential exposure routes 
for each receptor include: incidental ingestion of and dermal contact with surface and subsurface 
soil and GW, inhalation of particulates and vapors in ambient air, inhalation of vapors while 
working in a trench, and ingestion of home-grown produce (Geosyntec and SulTRAC, 2012a). 

No ecological receptors are recognized in the OU2 IAs addressed by this FS.  

The National Oil and Hazardous Substances Pollution Contingency Plan (NCP) (US EPA, 1994) 
requires that a range of risks (1E-04 to 1E-06 excess lifetime cancer risk) be evaluated. Higher 
risks (1E-04) may be considered when the exposed population is small, risks have been 
developed using very conservative assumptions, and where it is unlikely that children and 
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sensitive sub-populations will be exposed (US EPA, 1994). The RAOs below address cancer 
risks greater than 1E-06 and non-cancer hazards greater than 1.  

Physical hazards at OU2 pose considerable safety dangers for current and future Site users. 
Physical hazards are the result of deteriorating above- and below-ground structures at OU2. 
Aboveground structures include debris piles and former buildings from operations at the 
Matthiessen and Hegeler Zinc Company Site. Below-ground structures include subsurface 
building levels, mine shafts, and abandoned sewer and storm lines. Physical hazards exist across 
OU2 in the IA1 – B100, IA2 – RM, and IA3 – MIA Areas, and are discussed in an OU2-wide 
context. Additionally, since physical hazards are not regulated by CERCLA they were not 
evaluated through baseline risk assessments, nor are they presented as a unique media in this FS. 
In this context, the physical hazards will be addressed, as necessary, as part of the site 
preparatory work associated with any soil remedial actions taken.  

As presented in the Final RI Report and in Section 1.2.3.2 of this FS, surface water at OU2 is not 
considered a jurisdictional wetland and no HHRA was performed for OU2 surface water. 
Therefore, no RAOs or remedial alternatives were prepared for surface water at OU2. 

The following sections discuss the RAOs for soil and GW at OU2. 

2.3.2.1.1 OU2 Soil Remedial Action Objectives 

At OU2, the term “soil” includes solid materials at and below the ground surface, including 
native and reworked native materials, slag, sinter, cinder, brick, and ceramic grains that are not 
part of a structure or contained by a structure (such as a building, sewer, or tunnel). The OU2 soil 
RALs are divided into IAs, which are presented on Figure 1.2.7.2-2. The RAOs for each IA at 
OU2 are summarized below. 

IA1: Building 100 (B100) Area 

1. OU2 Soil B100 RAO-1: Minimize or reduce the potential for exposure to chemical 
risks and/or hazards from metals, PCBs, PAHs, and asbestos through ingestion of, 
inhalation of, or direct contact with soil for current and future Site users, assuming 
commercial / industrial land use.  

Currently, the B100 Area is used for commercial/industrial purposes. This use is 
anticipated to continue into the future. Reasonably anticipated receptors are, therefore, 
current and future commercial/industrial workers, current and future utility workers, and 
future construction workers.  

IA2: Rolling Mill (RM) Area 

1. OU2 Soil RM RAO-1: Minimize or reduce the potential for exposure to chemical 
risks and/or hazards from metals, PCBs, PAHs, VOCs, and asbestos through 
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ingestion of, inhalation of, or direct contact with soil and debris piles for current 
and future Site users, assuming commercial / industrial land use.  

Currently, the RM Area is used for commercial/industrial purposes. This use is 
anticipated to continue into the future. Reasonably anticipated receptors are, therefore, 
current and future commercial/industrial workers, current and future utility workers, and 
future construction workers.  

IA3: Former Main Industrial Area (MIA) 

1. OU2 Soil MIA RAO-1: Minimize or reduce the potential for exposure to chemical 
risks and/or hazards from metals, PCBs, PAHs, and asbestos through ingestion of, 
inhalation of, or direct contact with soil and debris piles for current and future Site 
users, assuming commercial / industrial land use.  

Currently, the MIA Area is not actively used. The future use is anticipated to be 
commercial/industrial. Reasonably anticipated receptors are, therefore, current and future 
commercial/industrial workers, current and future utility workers, and future construction 
workers.  

IA4: North (N) Area 

1. OU2 Soil N RAO-1: Minimize or reduce the potential for exposure to chemical risks 
and/or hazards from metals and PAHs through ingestion of or direct contact with 
soil for current and future Site users, assuming residential land-use scenarios.  

Currently, the N Area is not actively used. The most conservative future use is anticipated 
to be residential. Reasonably anticipated receptors are future residents, current and future 
utility workers, and future construction workers.  

IA5: Residential (RES) Area 

1. OU2 Soil RES RAO-1: Minimize or reduce the potential for exposure to chemical 
risks and hazards from metals through ingestion of or direct contact with soil for 
current and future Site users except for current and future commercial / industrial 
workers, trespassers, and recreationalists, assuming consistent future land-use 
scenarios.  

Currently, the RES Area is used for residential purposes. This use is anticipated to 
continue into the future. Reasonably anticipated receptors are, therefore, current and 
future residents, utility workers, and future construction workers.  
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2.3.2.1.2 OU2 Groundwater Remedial Action Objectives 

The OU2-specific RAOs are for OU2 and are not split according to IA; therefore, GW RAOs 
apply to OU2-wide GW. The point of compliance for GW for the RAOs is the Matthiessen and 
Hegeler Zinc Company Site boundary, as shown on Figure 1.2.1-1.  

1) OU2 GW RAO-1: Minimize or reduce the potential for exposure to chemical risks 
and/or hazards by preventing potable use of, ingestion of, or direct contact with GW 
for current and future Site users, specifically current and future commercial / 
industrial workers, utility workers, and residents.  

2) OU2 GW RAO-2: Minimize or reduce the potential for exposure to chemical risks 
and/or hazards through inhalation of vapors associated with GW for current and 
future Site users, specifically future commercial / industrial workers and residents, 
assuming consistent future land-use scenarios. 

2.3.2.2 OU2 Remedial Action Levels 

RALs are long-term criteria used during the analysis and selection of remedial alternatives, and 
during the RD and remedial action processes. The OU2 RALs comply with ARARs and support 
the OU2 RAOs presented in Sections 2.2 and 2.3. The residual risks (including both carcinogenic 
risks and noncarcinogenic hazards) left in place by the RALs comply with the NCP requirements 
for protection of human health and the environment. 

The RALs were calculated based on site-specific risks and hazards from the HHRA, as presented 
in the Final RI Report (Geosyntec and SulTRAC, 2012a)and the IEPA Class II GW standards as 
stated in 35 IAC 620.420. RALs for the media of interest at OU2 (soil and GW) are presented in 
Sections 2.3.2.2.1 and 2.3.2.2.2 below. Summary tables of RALs for soil and GW are presented 
in Tables 2.3.2.2-1 and 2.3.2.2-2, respectively. Appendices S-4 and S-5 include the backup 
calculations for the RALs for soil and GW, respectively. 

2.3.2.2.1 OU2 Soil Remedial Action Levels 

Soil RALs were calculated for the constituents of concern (COC) for each human health EA. For 
IAs 1 through 5, COCs are defined as (1) those chemicals associated with total carcinogenic risks 
greater than or equal to 1E-06 or total noncarcinogenic hazards greater than 1 for human 
receptors, or (2)  those chemicals that exceed the BTVs. The remainder of this section presents 
the process for calculating soil RALs based on human receptors, and the identification of the 
final soil RAL for each COC. 

For the purposes of the HHRA, OU2 was divided into seven EAs. Similarly, for the purposes of 
the Final RI Report, OU2 was divided into five IAs. As discussed in the Final RI Report, 
although the EAs and IAs do not match precisely, there was significant overlap between the EAs 
and the IAs. The most significant differences between the IAs in the RI and the EAs in the risk 
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assessments (HHRA and ERA), are that IA4 (Wooded Area – North and Wooded Area – 
Northeast) was divided into two EAs (EA2 and EA3) and IA5 (Off-Site Residential and Off-Site 
Mixed Use Area) was divided into two EAs (EA6 and EA7). Each of the seven EAs and its 
associated IA are listed below. 

• Main Plant Area (EA1, IA3) 

• Wooded Area – North (EA2, IA4) 

• Wooded Area – Northeast (EA3, IA4) 

• B100 Area (EA4, IA1) 

• RM Area (EA5, IA2) 

• Off-Site Residential Area (EA6, IA5) 

• Off-Site Mixed Use Area (EA7, IA5) 

RALs were developed using a four-step process: 

• Step 1: Identify the most likely future land use for each EA.  

• Step 2: Back-calculate carcinogenic risks and noncarcinogenic hazards associated 
with each COC.  

• Step 3: Compare back-calculated RALs to laboratory PQL and BTV (metals 
only).  

• Step 4: Select the lowest receptor-specific RAL. Each of these steps is discussed 
in detail below.  

In addition, a different process was used for deriving the RAL for lead; that process is discussed 
below. 

Step 1 

As discussed in the risk assessment (HHRA), potential exposures were evaluated and risks and 
hazards were characterized for a series of possible receptors under both the current land use and 
one or more future land uses for each EA. For the purpose of calculating soil RALs, the most 
likely future land use was identified for each EA. Receptor-specific soil RALs were calculated 
for each of the potential receptors evaluated in the risk assessment (HHRA and ERA) for each 
EA. Below is a list of each EA, showing the range of possible current and future land uses and 
possible receptors as evaluated in the risk assessment (HHRA and ERA), with the most likely 
future land use and associated receptors bolded and underlined:  

• Main Plant Area (EA1, IA3) 

o Land Uses: Commercial / industrial and recreational 
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o Receptors: Commercial / industrial worker, utility worker, construction 

worker, trespasser, and recreationalist 

• Wooded Area – North (EA2, IA4) 

o Land Uses: Residential, commercial / industrial, and recreational 

o Receptors: Resident, commercial / industrial worker, utility worker, 
construction worker, trespasser, and recreationalist 

• Wooded Area – Northeast (EA3, IA4) 

o Land Uses: Recreational 

o Receptors: Recreationalist, utility worker, construction worker, and 
trespasser 

• B100 Area (EA4, IA1) 

o Land Uses: Commercial / industrial and recreational 

o Receptors: Commercial / industrial worker, utility worker, construction 
worker, recreationalist, and trespasser 

• RM Area (EA5, IA2) 

o Land Uses: Commercial / industrial and recreational 

o Receptors: Commercial / industrial worker, utility worker, construction 
worker, recreationalist, and trespasser 

• Off-Site Residential Area (EA6, IA5) 

o Land Uses: Residential 

o Receptors: Resident, utility worker, and construction worker 

• Off-Site Mixed Use Area (EA7, IA5) 

o Land Uses: Recreational 

o Receptors: Recreationalist 

Step 2 

Next, risk-based soil RALs were back-calculated for the COCs (with the exception of lead and 
asbestos) identified for each of the receptors associated with the most likely land use for each 
EA. For lead and asbestos, soil RALs are calculated differently, as discussed in detail below. For 
each non-lead COC, back-calculations were performed using the total soil carcinogenic risks and 
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non-carcinogenic hazards identified in the “Risk Assessment Guidance for Superfund” (RAGS) 
OU2 Table 10s (also referred to as “Risk Summary Tables”) from the risk assessment (HHRA) 
(see Appendix RA-S1 to the Final RI Report (Geosyntec and SulTRAC, 2012a)). Specifically, 
risk-based soil RALs were back-calculated based on carcinogenic target risks of 1E-06, 1E-05, 
and 1E-04 and a non-carcinogenic target HI of 1 using Equations 1 and 2 presented in Section 
2.3. 

For each receptor, the risk-based soil RAL for each COC was identified as the lower of the soil 
RALca or soil RALnc if both were back-calculated. Documentation for the back-calculation of the 
intermediate soil RALs is presented in Appendix S-4. 

Step 3 

Next, the risk-based soil RAL for each COC was compared to either its laboratory PQL or its 
BTV for metals (see Appendix RA-2 to the Final RI Report). The receptor-specific soil RAL for 
each COC was identified as the greatest of the risk-based soil RAL, the laboratory PQL, and the 
BTV (metals only). 

Step 4 

Finally, the COC-specific soil RAL within a specific EA was selected as the lowest receptor-
specific soil RAL from among the receptors associated with the most likely future land use. 
(Note: Soil RALs were back-calculated for the remaining receptors associated with other land 
uses evaluated for each EA. These additional soil RALs are presented for documentation 
purposes only.) 

For lead, intermediate soil RALs are equal to the receptor-specific lead PRG calculated and is 
presented in Appendix RA-4 to the Final RI Report. The receptor-specific soil RAL for lead was 
identified as the highest concentration among the intermediate soil RAL, the laboratory PQL, or 
the BTV for lead. The soil RAL for lead within a specific EA was selected as the lowest 
receptor-specific soil RAL from among the receptors associated with the most likely future land 
use. 

The soil asbestos RAL is based on US EPA guidance of 1% asbestos in soil (US EPA, 2008) and 
the results of the South Bay Asbestos (SBA) Superfund Site Asbestos Exposure Assessment and 
Risk Evaluation Summary Report (US EPA, 2010b). The SBA site used the same approach as 
was used on the Matthiessen and Hegeler Zinc Company Site. Following US EPA guidance—
which states that ≤ 1% asbestos in soil is protective of human health—soil samples were 
collected. The analytical results showed that, in fact, there was less than 1% asbestos in soil at 
the M&H site. Therefore, the levels of asbestos at M&H are protective of human health for the 
probable future land uses. Receptor-specific human health soil RALs for each EA are 
documented in Appendix S-4. Soil RALs based on human receptors are summarized in Table 
2.3.2.2-1. 
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2.3.2.2.2 OU2 Groundwater Remedial Action Levels 

OU2 GW RALs were developed using a five-step process very similar to the one used to back-
calculate and select OU2 soil RALs (see Section 2.3.2.2.1). Each of these steps is detailed below. 

Step 1 

OU2 GW RALs were based on the same EAs, future land uses, and receptors that were used to 
back-calculate OU2 soil RALs (see Step 1 in Section 2.3.2.2.1).  

Step 2 

Next, risk-based GW RALs were back-calculated for the COCs identified for each of the 
receptors associated with the most likely land use for each EA. For each COC, back-calculations 
were performed using the GW carcinogenic risks and non-carcinogenic hazards identified in the 
RAGS OU2 Table 10s (also referred to as “Risk Summary Tables”) from the risk assessment 
(HHRA and ERA) (see Appendix RA-S1 to the Final RI Report (Geosyntec and SulTRAC, 
2012a)) and variations of Equations 1 and 2 in Section 2.3. 

As discussed in the risk assessment (HHRA) and in Section 1.2.6.2, GW is assumed to be non-
potable use, general resource water. Potential exposure to COCs in GW resulted in limited risks 
and hazards. Furthermore, as noted in Section 2.6.1.1 of the risk assessment (HHRA and ERA), 
potable-use GW from beneath the site is unlikely, based on the enactment of Ordinance 1755 by 
the City of LaSalle, an MOU between the City of LaSalle and the IEPA, as well as IEPA 
concurrence with Site GW classification as Class II general resource GW (IEPA, 2012). The 
IEPA Class II, general resource GW, standards have been taken into consideration in Step 5 
below.  

Documentation for the back-calculation of the risk-based GW RALs is presented in Appendix 
S-5. 

Step 3 

Next, the risk-based GW RAL for each COC was compared to its laboratory PQL. (Note: BTVs 
were not developed for GW.) The receptor-specific GW RAL for each COC was identified as the 
greater of the GW RAL or the laboratory PQL. 

Step 4 

The GW RAL for each COC within a specific EA was selected as the lowest receptor-specific 
GW RAL from among the receptors associated with the most likely future land use. (Note: GW 
RALs were back-calculated for the remaining receptors associated with other land uses evaluated 
for each EA. These additional GW RALs are presented for documentation purposes only.) 
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Step 5 

Finally, the GW RALs were compared to the IEPA Class II GW standards, as stated in 35 IAC 
620.420. The IEPA Class II GW standards apply to the three risk levels and EAs (OU2-wide). 
GW RALs were added for those compounds that exceed the standards and for which no RAL 
was established using the risk-based approach. Specifically, GW RALs were added for inorganic 
constituents including cadmium, cobalt, iron, lead, manganese, selenium, and zinc. 

Receptor-specific human health GW RALs for each EA are documented in Appendix S-5. GW 
RALs for non-potable general resource GW are summarized in Table 2.3.2.2-2. 

2.3.3 Site-Wide Remedial Action Objectives and Levels 

Site-wide RAOs apply to matrices that are present at both OU1 and OU2. Matrices may be 
mobile across the border of the two OUs and not adequately addressed by the OU-specific 
RAOs. Site-wide matrices consist of impacted soil/solids and GW. OU-specific RAOs 
addressing soil/solids are considered applicable to the site-wide soil/solids matrix, recognizing 
the generally immobile nature of the soil/solids matrix over large distances. As a result, the OU-
specific soil/solids RAOs are deemed to address site-wide issues, and no site-wide soil/solids 
RAOs are deemed necessary or appropriate. Note, however, that a site-wide remedial alternative 
for soil/solids is included that evaluates excavation of the OU1 Slag Pile and consolidation on 
OU2. 

Site-wide GW consists of the GW within each OU that may flow between OUs and potentially 
migrate from one OU to another. As noted in the paragraph above in the description of the OU1 
and OU2 HHRAs, GW presents limited risks and hazards unless potable use, which is prohibited 
under currently applicable law, is assumed. Exposure scenarios involving direct worker contact 
or inhalation of vapors from GW are fully addressed by the OU-specific RAOs. Differences in 
sources, concentrations, and extent of GW impact between the two OUs also suggest that the 
RAOs developed for the individual OUs should apply to the border areas and address risks 
specific to the border area. Based on this analysis, no RAO for site-wide GW separate from the 
OU-specific RAOs appears necessary. Despite this conclusion, a site-wide GW RAO has been 
proposed to verify that the potential need for remedial alternative analysis specific to the border 
area is periodically re-evaluated during the FS process. Below is a summary of this site-wide 
GW RAO.  

Minimize or reduce the potential for exposure through inhalation or direct contact 
from COCs in GW in areas impacted by GW originating from both OU1 and OU2, 
assuming reasonably anticipated future use scenarios. 

The intent of this RAO is to minimize the human health risk from use of impacted GW (by either 
commercial / industrial workers or hypothetical future residents) or exposure of utility workers 
and construction workers through inhalation or direct contact in areas where GW from OU1 and 
OU2 mix. This RAO is not presently intended for the development of detailed alternatives, but 
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has been proposed to facilitate the periodic re-evaluation of the need to evaluate remedial 
alternatives specific to border area GW. 

No specific remedial alternatives have been prepared for site-wide GW. Therefore, RALs have 
not been calculated specifically for site-wide GW. It is assumed that the site-wide GW will meet 
the RALs proposed for both OU1 and OU2.  

2.4 General Response Actions 

GRAs are broad categories of possible RAs, such as containment or removal, which are 
developed to achieve the RAOs identified in Section 2.3. The GRAs are then used to identify 
specific remedial technologies that may be implemented at the site in Section 3. 

GRAs were developed for OU1 and OU2 and are provided below. The estimated volume of 
various media to be addressed in OU1 and OU2 is also included below. In addition, the sections 
below discuss the regulatory classification of contaminated materials in OU1 and OU2. 

2.4.1 OU1 General Response Actions 

GRAs for OU1 are listed in Table 2.4.1-1. GRAs are designated for each medium at OU1. For 
the purpose of discussion, the term “medium” includes soil/solid matrix and groundwater. Again, 
the soil/solid matrix includes slag and debris co-disposed with slag. The table also includes a 
brief description of the GRA and the areas within OU1 where the GRA is applicable. 

The presentation of the GRAs in Table 2.4.1-1 necessitates an understanding of the areas and 
volumes of material to be remediated. The following subsections discuss calculating the areas 
and volumes of soil, groundwater, and cover that are required to be considered in the 
subsequently proposed remedial actions. 

2.4.1.1 Soil Volume Calculations 

Impacted soil in the OU1 Plant Area was identified on a sample-specific basis by comparing 
measured concentrations of COCs in soil/solid matrix to the RALs. Specifically, the impacted 
soil footprint was defined as follows: 

• Soil locations were identified as part of the footprint if a COC in surface (0 to 2 ft bgs) or 
subsurface (>2 ft bgs) soil exceeded the RAL for commercial/industrial workers, utility 
workers, or construction workers. 

• The horizontal extent of soil impacts for each location was identified based on Site 
features (e.g., the presence of buildings or other structures), adjacent sample results, and 
best professional judgment. 

• For the purposes of estimating excavation volumes, the depth of impacts was assumed to 
be 4 feet. 
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• If RAL exceedances at a given location were identified in subsurface soil, the impacts 

were assumed to extend to the bottom depth of the sample for which an exceedance was 
identified. 

Footprints using the above approach were identified using RALs calculated for three different 
cancer risk levels: 1E-06, 1E-05, and 1E-04; the target HQ (1) and the lead PRG (800 mg/kg) did 
not vary between the three cancer risk levels. The RALs for the 1E-06, 1E-05, and 1E-04 risk 
levels are presented in Tables 2.3.1-1, 2.3.1-2, and 2.3.1-3, respectively. 

The impacted soil footprints identified for the Plant Area are presented on Figure 4.2.1-1 (1E-06 
cancer risk), Figure 4.2.1-2 (1E-05), Figure 4.2.1-3 (1E-04). The volume of impacted soil at the 
OU1 Plant Area was estimated to be 15,904 cubic yards (cy) at the 1E-06 risk level, 14,281 cy at 
the 1E-05 risk level, and 6,484 cy at the 1E-04 risk level. 

For the OU1 Slag Pile Area, it was assumed that on the large scale, COCs were homogenously 
distributed in the Slag Pile. Given the assumption of homogeneity, it is therefore not feasible to 
establish risk-based areas of soil impacts. Rather, impacts would primarily be based on the visual 
extent of slag. The estimated volume of the Slag Pile is 1.2 million cy. 

2.4.1.2 Groundwater Volume Calculations 

The volume of groundwater that resides beneath OU1 was estimated to evaluate potential 
groundwater treatment options for the OU1 area. The volume of groundwater beneath OU1 was 
defined as the length of the Slag Pile adjacent to the LVR (approximately 3000 feet), the distance 
between the Carus Plant and the LVR (approximately 550 feet) and a saturated thickness of 
approximately 35 feet. Based on the vertical gradients calculated between the consolidated 
bedrock and the unconsolidated sediments above, there is an upward gradient of groundwater 
flowing from the bedrock into the overlying alluvial sediments; therefore, the saturated thickness 
was defined as the current groundwater elevation within the slag material to the base of the 
alluvial sediments that sit atop the consolidated limestone bedrock surface (approximately 35 
feet). Since groundwater only resides within the pore spaces between the sediments an average 
porosity of 30 percent was used to define “one pore volume.” Based upon the assumptions 
described above, “one pore volume” of water that resides beneath OU1 was estimated to be 
approximately 17.3 million cubic feet of water. 

2.4.1.3 Soil Cover Areas 

The area of soil to be covered was calculated for specific, applicable remedial alternatives as part 
of the detailed alternative evaluation described in Section 4 of this document. 

2.4.2 OU2 General Response Actions 

Refer to Table 2.4.2-1 for a summary of GRAs for OU2. GRAs are designated for each medium 
at OU2. For the purpose of discussion, the term “medium” includes soil and GW. RAOs for 
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surface water are not included separately because the remediation of OU2 surface water will be 
addressed during the soil remediation phase. 

The GRAs and technology screening take into account the volume of material to be treated or 
addressed during the remedial action. Sections 2.4.2.1 and 2.4.2.2 discuss the process used to 
estimate the soil and GW medium volumes, respectively, to be addressed by the remedial action.  

2.4.2.1 OU2 Soil Volume Calculations 

The volume of soil to be addressed during the remedial action varies, depending on the 
alternatives developed and the final selected alternative. In addition, prior to remediating the soil, 
the deteriorating above- and below-ground structures at OU2 must be demolished so that the soil 
can be accessed. Aboveground structures include former buildings from operations at the 
Matthiessen and Hegeler Zinc Company Site. Below-ground structures include subsurface 
building levels, mine shafts, and abandoned sewer and storm lines. These structures are jointly 
referred to as physical hazards at OU2. The physical hazards are composed of building materials, 
such as concrete, brick, stone, wood, mortar, and ceramic piping. This section includes 
information on both the soil and physical hazards volumes at OU2.  

Soil Volume  

For the purposes of this FS Report, the total volume of soil with analyte concentrations in excess 
of RALs (as presented in Table 2.3.2.2-1) has been calculated for each IA in OU2 for each of the 
three risk levels (1E-04, 1E-05, and 1E-06). The soil volume calculations consider the amount of 
soil that may be classified as non-hazardous or hazardous (by regulatory classification) for off-
site disposal. Despite the discussion in Section 1.2.4, soil at OU2 is exempted from hazardous 
waste classification due to its source; however, an off-site disposal facility may still require the 
material to be treated as a hazardous waste if the material contains concentrations in excess of 
TCLP regulatory criteria. Therefore, although soil is not a listed hazardous waste, some of the 
soil may be a characteristically hazardous waste based on TCLP results. Waste that is 
characteristically hazardous will be disposed of as a Resource Conservation and Recovery Act 
(RCRA) hazardous waste in accordance with the ARARs, specifically 40 CFR Parts 260-268 and 
35 IAC Parts 720-729.  

During the RI, ten TCLP samples (five surface and five subsurface soil samples) were collected 
to assess the metals concentration levels that might require disposal as RCRA hazardous waste, 
in conjunction with potential remedial alternatives involving soil removal from the Site. The five 
TCLP sampling locations were selected at random in the MIA Area. The samples with analyte 
concentrations in excess of the TCLP regulatory limits were for cadmium and lead of 
1 milligram per liter (mg/L) and 5 mg/L, respectively. Plots of the data were generated to 
illustrate total cadmium soil concentrations vs. TCLP cadmium concentrations (Figure 2.4.2.1-1) 
and total lead soil concentrations vs. TCLP lead concentrations (Figure 2.4.2.1-2). Regressions 

Final MH Zinc FS Report 2-21 



Matthiessen and Hegeler Zinc Company Site  October 2014 
Final Feasibility Study Report  Revision 0 

 
were performed to generate a “best fit” curve for each of the data sets, as shown on Figures 
2.4.2.1-1 and 2.4.2.1-2.  

Based on this very limited data set, the total cadmium TCLP threshold concentration in soil that 
may require disposal as RCRA hazardous waste is predicted to be approximately 40 mg/kg, and 
the total lead TCLP threshold concentration is predicted to be approximately 1,100 mg/kg. Based 
on the preliminary extrapolation of TCLP results for these samples, SulTRAC estimates that soil 
results containing total lead and cadmium concentrations in excess of these TCLP threshold 
values may exhibit characteristics of hazardous waste and require disposal as hazardous waste. 
Therefore, the OU2 cost estimate assumes that, depending on IA, between 15 and 60% of surface 
soil and between 0 and 25% of subsurface soil may have analyte concentrations that are in excess 
of TCLP concentrations for lead or cadmium. As discussed in Section 4.3, a pre-design 
investigation will be conducted during the RD as necessary to further refine the estimates of soil 
that would be considered characteristically hazardous for disposal purposes. 

Figures 2.4.2.1-3 through 2.4.2.1-5, respectively, show the extent of shallow soil (0 to 2 ft bgs), 
excluding the RES Area, in which soil analyte concentrations were in excess of RALs at each of 
the three risk levels (1E-04, 1E-05, and 1E-06). Figures 2.4.2.1-6 through 2.4.2.1-8, 
respectively, show the extent of subsurface soil (>2 ft bgs), excluding the RES Area, in which 
the soil analyte concentrations were in excess of RALs at each of the three risk levels (1E-04, 
1E-05, and 1E-06). 

These extents of contamination were drafted based on a comparison of the soil RALs and soil 
analytical results from the RI. In addition, each figure referenced in the preceding paragraph 
highlights the areas near B100 where soil may require additional consideration for PCBs with 
analyte concentrations in excess of RALs and the Toxic Substances Control Act (TSCA) 
regulatory limit of 50 mg/kg, as specified by ARAR 40 CFR Part 761. Soil with analyte 
concentrations that are anticipated to exceed the TSCA limit of 50 mg/kg of PCBs will be 
stockpiled separately and disposed of as a TSCA waste. The total area of the extent of shallow 
contamination for IAs 1 through 4 was multiplied by a depth of 2 feet to calculate the maximum 
volume of shallow contaminated soil. The volume of subsurface contaminated soil was 
calculated by multiplying the total area of the extent of subsurface contamination in each 
remedial action Area by the average depth where analyte concentrations were equal to or greater 
than the RALs in soil borings in that area. The soil volumes do not include contaminated soil 
beneath existing and structurally sound building foundations, which include the RM building, 
B100, 1943 Building, and off-site buildings. In addition, the soil volumes do not take changes in 
surface elevation into consideration, nor do the soil volumes consider other surface features, such 
as debris piles, construction/demolition (C/D) debris, etc. Table 2.4.2.1-1 lists the estimated soil 
volumes for each IA. Appendix S-1 includes detailed calculations on soil volumes for each IA. 

During the RI, small amounts of asbestos in soil were detected at soil boring locations within the 
B100 Area, RM Area, and MIA Area. If bulk ACM is noted during the remedial action, the 
material will be stockpiled separately and disposed of as an ACM waste at an approved facility. 
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Asbestos-contaminated soil and debris will be managed in accordance with 35 IAC Part 228.141 
and 40 CFR Part 761. Stockpiled soil will be tested for asbestos as part of the disposal sampling. 

During the RI, 189 out of 4,768 residential properties were sampled. The analytical results of the 
RI, compared to the RALs, are shown on Figures 2.4.2.1-9 through 2.4.2.1-11. In order to 
estimate the percentage of properties that may be potentially impacted, the off-site RES Area 
was divided into four zones, based on the density of the properties sampled during the RI. Each 
zone was subdivided by property type (residential, exempt [includes parks, churches, and 
schools], or industrial / commercial) and relative size (typical or large [properties greater than 
100,000 ft2 for residential and 200,000 ft2 for exempt and commercial / industrial]). To estimate 
the total number of properties that may be potentially impacted, results from the RI were 
extrapolated within each zone by the percentage of properties sampled with analyte 
concentrations that were in excess of the RALs. The RI selected residential properties based on 
geographic distribution, and not based on property type or zone; therefore, a number of property 
types that have analyte concentrations greater than or equal to the RALs, result in a frequency of 
0% (“exceedance” frequency). An alternate frequency was calculated using an average frequency 
for the geographic zone, regardless of property type, to address those instances with an 
“exceedance” frequency of 0%. Based on sampling conducted during the RI, and applying 
percentages of properties that exceeded the soil RALs to the total number of properties 
potentially requiring remediation (4,768), the estimated number of properties exceeding RALs is 
2,778 for the 10-4 risk level and 3,204 for the 10-5 and 10-6 risk levels as shown in Tables RES-
1, RES-2, and RES-3 of Appendix S-1. 

The residential areas were sampled for shallow soil (0 to 1 ft bgs) to evaluate human health risks 
from direct contact with surface soil. Based on the sampling depths and RES RI data 
concentrations greater than RALs, the depth of contamination is assumed to be 0.5 ft bgs for 
60% of the RES Area properties and greater than 0.5 ft bgs or deeper for the remaining 40% of 
the RES Area properties. Although RES Area properties were sampled 0 to 1 ft bgs, 
considerations and assumptions must be made for greater depths as per EPA’s Superfund Lead-
Contaminated Residential Sites Handbook (US EPA, 2003d). This handbook (US EPA, 2003d) 
indicates that soil should be removed to a minimum depth of 12 inches bgs at residential 
properties and 24 inches bgs in gardens. Since future locations of gardens are unknown, a 
maximum excavation depth of 24 inches bgs is assumed for each area, even areas that are 
currently not gardens. The RES Area soil with analyte concentrations in excess of RALs includes 
multiple COCs, including lead; therefore, the depths beyond 1 ft bgs were estimated to address 
potential risk from deeper contamination that was not sampled during the RI. The RES Area soil 
volume estimate assumes that, of the 40% of the greater than 6 inches bgs samples had analyte 
concentrations in excess of the RALs, approximately 50% of properties will have analyte 
concentrations in excess of RALs at 6 to 12 inches bgs, 40% of properties will have analyte 
concentrations in excess of RALs at 12 to18 inches bgs, and the remaining 10% will have 
analyte concentrations in excess of RALs at 18 to 24 inches bgs. Therefore, the proposed 
excavation depths for the RES Area are the following: 
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Depth (inches 

bgs) 
Percent in 

excess of RALs 
0-6 60% 
6-12 20% 

12-18* 16% 
18-24* 4% 

*These depths were not sampled during the RI and are estimated for depths greater than 12" bgs. 
 

The average depth of excavation in the RES Area is estimated to be 0.82 ft bgs. A summary of 
the total volume of soil to be addressed in the RES Area is included in Table 2.4.2.1-1, and 
details supporting the estimate are included in Appendix S-1. The RES Area estimates are based 
on assumptions made from sample results from approximately 200 residences, collected and 
analyzed during the RI. These RES properties represent approximately 4% of the entire RES 
Area as outlined on Figures 2.4.2.1-9, 2.4.2.1-10, and 2.4.2.1-11. These RES Area sample 
results drive the soil volume calculations estimating the quantity of RES soil that would need to 
be excavated for each of the risk levels. There is uncertainty, as these soil volume calculations 
could change after more RES properties are sampled during the pre-design phase, necessitating 
calculation modifications to the estimated soil volumes that would need to be excavated. The 
actual number of impacted properties and the depth of impacted soil will be evaluated during the 
pre-design investigation, when additional properties are sampled. 

Physical Hazards Volume 

Physical hazards exist in the B100, RM, and MIA Areas of OU2. In order to actively remediate 
the soil in each of these areas the physical hazards must be removed. The physical hazards at 
OU2 are primarily composed of dilapidated buildings and debris. 

During the RI, small amounts of asbestos were detected in building material samples within the 
MIA Area at OU2. During remedial actions of the physical hazards, site inspection and personal 
and perimeter monitoring will be conducted onsite by a licensed asbestos contractor. If asbestos 
is noted during the remedial action, the buildings will be demolished to minimize dust, personal 
and perimeter monitoring will continue, and the stockpiled C/D debris will be separated and 
disposed of as ACM waste at an approved facility. Asbestos contaminated soil and debris will be 
managed in accordance with 35 IAC Part 228.141 and 40 CFR Part 761. 

The total volume of building materials that exists was calculated for estimating purposes. The 
volume of specific materials, such as walls and roofing of former buildings, is estimated to 
calculate the amount of time required for building demolition, as well as the cost of loading, 
hauling, and disposing of material on- or off-site. The volume of collapsed buildings and debris 
piles is also estimated to calculate the cost of loading, hauling, and disposing of material on- or 
off-site. The volume of below-ground structures is estimated to calculate the potential void space 
present, as was the amount of material required to fill void space to stabilize the surface. Water 
contained in a number of the below-ground structures was sampled and found to be contaminated 
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with metals during the RI (Geosyntec and SulTRAC, 2012a) and will require treatment as a 
hazardous liquid during the remedial action. Table 2.4.2.1-2 lists a summary of the estimated 
building material volumes for known physical hazards at OU2. Appendix S-3, Table BM-1 
includes detailed calculations on estimated physical hazards volumes of building materials. The 
“Condition” column of Table BM-1 denotes whether the building is currently: 1-intact / 
structurally sound, 2-partially demolished / not structurally sound, 3-former building location / 
construction and demolition debris pile remains, or 4-former structure currently non-existent 
with no building remnants or associated debris. The table also lists the building material type 
(concrete/stone, metal, wood, etc.) for each physical hazards structure. Figure 2.4.2.1-12 shows 
the current and historic buildings at OU2, their condition, and their location, as detailed above. 

2.4.2.2 OU2 Groundwater Volume Calculations 

The volume of GW to be addressed during the remedial action varies, depending on the 
alternatives developed and the final selected alternative. However, for the purposes of this FS 
Report, the total volume of GW with analyte concentrations in excess of RALs (as presented in 
Table 2.3.2.2-2) has been calculated for relevant IAs and WBZs in OU2 and is presented in 
Table 2.4.2.2-1.  

OU2 GW is being evaluated for non-potable general resource use and against the IEPA Class II 
GW standards. The primary risk drivers for GW are risks to commercial / industrial workers and 
construction workers from vapor intrusion due to inhalation or direct contact. From this 
assessment, WBZ1 analyte concentrations exceed organic RALs in the vicinity of the RM Area, 
while both WBZ1 and WBZ2 analyte concentrations exceed inorganic RALs OU2-wide. 

In order to calculate GW volumes, SulTRAC used the following equation: 

𝐺𝑊 𝑉𝑜𝑙𝑢𝑚𝑒 (cy) =
𝐴𝑟𝑒𝑎 (ft2) × 𝑆𝑎𝑡𝑢𝑟𝑎𝑡𝑒𝑑 𝑇ℎ𝑖𝑐𝑘𝑛𝑒𝑠𝑠 (ft) × 𝐸𝑓𝑓𝑒𝑐𝑡𝑖𝑣𝑒 𝑃𝑜𝑟𝑜𝑠𝑖𝑡𝑦 (unitless)

27 (ft3 cy)⁄  

WBZ1 

In WBZ1, GW analyte concentrations exceed the RAL for trichloroethene (TCE) in the vicinity 
of the RM building, resulting in a risk to future commercial / industrial workers due to vapor 
intrusion to current or future on-site buildings. Figure 2.4.2.2-1 shows the GW monitoring well 
locations (MW04 and MW30) where the TCE RAL was exceeded and the resulting area of 
impacted GW for risk due to vapor intrusion for each of the three risk levels, 1E-04, 1E-05, and 
1E-06. In addition, WBZ1 GW analyte concentrations, OU2-wide, exceed inorganic RALs. 
Specific well locations with analytical results in excess of RALs are highlighted on Figure 
2.4.2.2-1.  

The area of OU2 WBZ1 to be considered is 119.25 acres (5,194,530 ft2). In the RM Area, the 
area affected by vapor risk due to TCE are 45,133 ft2, 45,133 ft2, and 87,679 ft2, for the three risk 
levels, 1E-04, 1E-05, and 1E-06, respectively. 
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SulTRAC estimated WBZ1 saturated thickness on an OU2-wide basis (inorganic analyte 
concentrations in excess of RALs) and for the RM Area (organic analyte concentrations in 
excess of RALs). The WBZ1 saturated thickness OU2-wide was estimated to be 6.4 feet, based 
on the average saturated thickness as described in well installation logs from the 23 monitoring 
wells and 4 piezometers screened within WBZ1 (see Appendix S-2). The WBZ1 saturated 
thickness for the RM Area is estimated to be 4 feet, based on saturated thicknesses described in 
well installation logs from MW04 and MW30 and nearby WBZ1 monitoring wells, MW03, 
MW06, MW29, and MW31 (see Appendix S-2). 

WBZ1 GW primarily originates within the sand and sand/gravel lenses of Quaternary glacial 
deposits onsite. These deposits are horizontally discontinuous. Assuming the saturated thickness 
is composed of 0% clay, 20% silt, 60% sand, and 20% gravel (estimated from soil logs), as well 
as using published effective porosity values for these grain sizes, the effective porosity for the 
glacial overburden is estimated to be 28% in WBZ1. SulTRAC evaluated published effective 
porosities from McWhorter and Sunada (McWhorter & Sunada, 1977), Morris & Johnson 
(Morris & Johnson, 1967), and Wehrmann (Wehrmann, 2007), and found the values to be 
comparable. 

Therefore, based on the above-described parameters, one pore volume of GW (see Table 
2.4.2.2-1) for the OU2-wide WBZ1 is 344,763 cy. Additionally, the GW volumes in the RM 
Area are 1,872 cy, 1,872 cy, and 3,637 cy for each of the three risk levels, 1E-04, 1E-05, and 
1E-06, respectively. If GW requires extraction to be treated, multiple pore volumes will be 
necessary to treat GW to below the RALs. 

WBZ2 

WBZ2 GW analyte concentrations, OU2-wide, exceed inorganic RALs. Specific monitoring well 
locations that exceed RALs are highlighted on Figure 2.4.2.2-1. The area of OU2 WBZ2 to be 
considered is 119.25 acres (5,194,530 ft2). 

The WBZ2 saturated thickness OU2-wide was estimated to be 2 feet, based on the average 
saturated thickness as described in well installation logs from 13 monitoring wells and 
2 piezometers screened within WBZ2 (see Appendix S-2). 

WBZ2 GW is found within Pennsylvanian deposits, primarily shale and limestone on OU2. 
Based on lithologies as described in well installation logs, SulTRAC estimated the saturated 
interval to be composed of 80% shale and 20% limestone. Based on this lithologic composition 
assumption as well as published effective porosities (McWhorter & Sunada, 1977; Morris & 
Johnson, 1967; Wehrmann, 2007), the effective porosity for WBZ2 is estimated at 2.7%. 

Therefore, based on the described parameters in the above WBZ2 paragraphs, one pore volume 
of WBZ2 GW (see Table 2.4.2.2-1) is 10,389 cy. If GW requires extraction to be treated, 
multiple pore volumes will be necessary to obtain GW concentrations to below RALs. 
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The saturated thicknesses of WBZ1 and WBZ2 and their effective porosities will be reviewed 
and potentially revised during the pre-design investigation. Appendix S-2 includes detailed 
calculations on the GW volumes requiring remedial action.  

2.5 Identification and Screening of Technologies 

This section identifies and screens remedial technologies proposed for the remediation of the 
Site. The identification and screening was completed using the processes outlined in the US 
EPA’s RI/FS guidance (US EPA, 1988) and the NCP (US EPA, 1994). As noted, technologies 
are identified that may be capable of attaining the RAOs listed in Section 2.3. During technology 
identification, the demonstrated performance of each technology with regard to site contaminants 
and conditions is considered. The result is a list of potential remedial technologies that are then 
screened based on effectiveness, implementability, and relative cost. The purpose of this 
screening is to produce an inventory of suitable technologies that can be assembled into 
candidate remedial alternatives capable of mitigating actual or potential risks at the Site. 
Consistent with US EPA guidance, an extensive list of potential technologies representing a 
range of GRAs was considered to develop the candidate remedial alternatives. 

Categories of remedial technologies were identified based on a review of literature, vendor 
information, performance data, and experience in developing other FSs under CERCLA. 
Technologies considered potentially applicable to achieving RAOs were selected for screening. 
The technology screening process reduces the number of potentially applicable technologies by 
evaluating factors that may influence process-option effectiveness and implementability. This 
overall screening is consistent with guidance for performing FSs under CERCLA (US EPA, 
1988). 

The screening process assesses each technology for its probable effectiveness, implementability, 
and relative cost with regard to site-specific conditions, site-related contaminants, and affected 
environmental media. The effectiveness evaluation focuses on the following: 

1) The capability of the technology to handle the estimated areas or volumes of media and 
meeting the contaminant reduction goals identified in the RAOs 

2) The effectiveness of the technology in protecting human health and the environment 
during the construction and implementation phases 

3) How proven and reliable the technology is with respect to contaminants and conditions at 
the Site 

Implementability encompasses both the technical and administrative feasibility of implementing 
a technology process. Technical implementability is used as an initial screen of technology types 
to eliminate those that are clearly ineffective or unworkable at the Site. An additional, more 
detailed evaluation of technologies will be conducted during later steps of the FS for 
technologies that pass this screening step. The more detailed evaluation of technologies places 
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greater emphasis on the institutional aspects of implementability, such as the ability to obtain 
necessary permits for off-site actions; the availability of treatment, storage, and disposal services 
(including capacity); and the availability of necessary equipment and skilled workers to 
implement the technology. For technology screening purposes, implementability is broken down 
to three levels: (1) easy to implement, (2) implementable, and (3) difficult to implement. 

Cost plays a limited role in the screening of technologies. Relative capital and operation and 
maintenance (O&M) costs are considered rather than detailed estimates. At this stage in the 
process, the cost analysis is made on the basis of engineering judgment, and each technology is 
evaluated as to whether costs are high, low, or moderate relative to other technology options for 
the same medium (US EPA, 1988). The relative cost for each technology was estimated in terms 
of general technology cost, not site-specific costs. 

The following sections identify and discuss the possible remedial technologies for OU1 and 
OU2. Additional information and detail on the technologies identification and screening is 
provided in the CTM (Geosyntec and SulTRAC, 2010). 

2.5.1 OU1 Candidate Technologies Screening 

The following sections summarize the OU1 candidate technology identification, screening, and 
retained technologies. OU1 candidate technologies were identified based upon the analytical 
results summarized in the Final RI Report (Section 4.1) (Geosyntec and SulTRAC, 2012a). 

2.5.1.1 OU1 Candidate Technology Identification 

Identified candidate technologies for mitigation of risk in OU1 are presented in the following 
tables: 

• Table 2.5.1-1 – OU1 Soil/Solid Matrix Candidate Technologies for Risk Mitigation 

• Table 2.5.1-2 – OU1 Groundwater Candidate Technologies for Risk Mitigation 

This series of tables includes the list of candidate technologies, a brief description of the 
technologies, specific comments on the application of the technology, and identification of the 
potentially applicable areas within OU1. 

2.5.1.2 OU1 Candidate Technology Screening 

The potential technologies identified for each medium were screened for effectiveness, 
implementability, and relative cost as described above. The results of this screening effort are 
presented in the following tables: 

• Table 2.5.1-3 – OU1 Soil/Solid Matrix Remediation Candidate Technologies Screening 

• Table 2.5.1-4 – OU1 Groundwater Remediation Candidate Technologies Screening 
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Each of these tables includes the assessment of effectiveness, implementability, and relative cost 
of each identified technology. The tables also note if the technology is to be retained, and if not, 
the specific reason for elimination. 

It should be noted that the screening presented in these tables is screening of technologies as 
primary remedial mechanisms. Although a technology is eliminated as a primary remedial 
mechanism, it may be a part of an overall approach. One technology that was screened out as a 
primary remedial mechanism but may be incorporated in future remediation steps is monitored 
natural attenuation (MNA).  

2.5.1.3 OU1 Retained Candidate Technologies 

The remaining potential remedial technologies under consideration for mitigation of identified 
risk in OU1 are presented in Table 2.5.1-5. This table includes comments on the potential 
application of each technology and identification of the specific areas of OU1 where the 
technology may be applicable. 

The retained technologies listed in Table 2.5.1-5 are the building blocks used to develop 
potential remedial alternatives in Section 3. 

2.5.2 OU2 Candidate Technologies 

This section discusses the OU2 candidate technology identification, OU2 candidate technology 
screening, and OU2 retained candidate technologies. 

2.5.2.1 OU2 Candidate Technology Identification 

Tables 2.5.2.1-1 and 2.5.2.1-2 summarize the candidate technologies for OU2. The tables 
identify and describe applicable remedial technologies for each GRA for soil (Table 2.5.2.1-1) 
and GW (Table 2.5.2.1-2). For soil, Table 2.5.2.1-1 also identifies the particular areas within 
OU2 where the technologies may be applicable. 

2.5.2.2 OU2 Candidate Technology Screening 

Tables 2.5.2.2-1 and 2.5.2.2-2 screen the candidate technologies presented in the previous 
section for each GRA for soil and GW, respectively. Surface water will be addressed through 
RAs addressing soil and associated physical hazards and is not being considered separately. The 
technologies are screened based on effectiveness, implementability, and relative cost. The 
technologies retained after screening represent an inventory of technologies considered most 
suitable for addressing soil (including associated physical hazards), GW, and surface water, at 
OU2. 
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2.5.2.3 OU2 Retained Candidate Technologies 

Table 2.5.2.3-1 presents the technologies retained for OU2 media after screening. The 
technologies retained in Table 2.5.2.3-1 included 9 for soil and 15 for GW. Technology options 
retained in this section may be either used alone or combined with other technologies to develop 
remedial alternatives. Treatability studies may be required prior to final technology selection to 
confirm the effectiveness of the given technology. 
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 SECTION 3.

DEVELOPMENT AND SCREENING OF ALTERNATIVES 

3.1 Introduction 

Technologies retained after screening are combined to form remedial alternatives that may be 
applicable to the Matthiessen and Hegeler Zinc Company Site conditions, the contaminated 
media, and the COCs. Technologies that are potentially capable of attaining project RAOs are 
assembled, either singly or in combination, into remedial alternatives. 

In accordance with US EPA guidance, during the FS, the potential remedial alternatives 
identified below will be screened against the short- and long-term aspects of effectiveness, 
implementability, and cost. The purpose of the screening evaluation of alternatives is to reduce 
the number of alternatives that will undergo a more thorough and extensive analysis; alternatives 
will be evaluated more generally during this phase than during the detailed analysis (US EPA, 
1988; US EPA, 1990). Quantitative cost estimates are not developed during the screening of 
alternatives. Rather, based on knowledge of relative costs, professional judgment is used to 
identify the relative cost-effectiveness of each alternative. Detailed cost evaluations will be 
developed later in this FS process as a part of the detailed evaluation of alternatives that passed 
the alternative screening process. 

The remedial alternatives that have been assembled for OU1 and OU2 are detailed below in 
Sections 3.2 and 3.3, respectively. The alternatives for each OU are set up differently because of 
the different conditions present at each OU. OU1 alternatives are divided by IA (Carus Plant 
Area and Slag Pile Area), with the exception that remedial options for groundwater are 
considered on an OU1-wide basis, as groundwater flows across IA boundaries. OU2 alternatives 
are divided by medium (soil and groundwater). The OU1 alternatives are presented by area 
because of the significantly different current and future land uses between the two IAs (e.g., 
active chemical plant and slag pile). As discussed in Section 3.3, at OU2, the term “medium” 
includes soil and groundwater. OU2 alternatives are divided by medium because groundwater in 
OU2 is best addressed on an OU2-wide level, whereas soil at OU2 is more effectively addressed 
by IA. 

A streamlined alternative screening is presented below in Sections 3.2.2 and 3.3.2 for OU1 and 
OU2, respectively. The alternatives developed in Sections 3.2.1 and 3.3.1 are considered to be 
the most viable alternatives for Site remediation. The additional screening process is used to 
limit the number of alternatives that must undergo the detailed analysis (US EPA, 1989b; US 
EPA, 1990). The streamlined screening process for alternatives considers short- and long-term 
effectiveness, implementability (including technical and administrative feasibility), and relative 
cost. 
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In evaluating effectiveness, “short-term” is considered to be the remedial construction and 
implementation period; “long-term” begins once the remedial action is complete and RAOs have 
been met. Technical feasibility includes the ability to construct, reliably operate, and meet 
regulations, as well as the ability to meet the O&M, replacement, and monitoring requirements 
after completion of the remedial action. Administrative feasibility includes the ability to obtain 
approvals from other agencies; the availability of treatment, storage, and disposal services; and 
the availability of equipment and technical expertise. The objective of the cost evaluation is to 
eliminate those alternatives whose costs are grossly excessive for the effectiveness they provide. 
Cost estimates for alternatives should be sufficiently accurate to continue to support resulting 
decisions when their accuracy improves beyond the screening level. The streamlined screening 
of alternatives evaluates the capital and O&M costs on a relative basis (US EPA, 1989b). 

3.2 OU1 Alternative Development and Screening 

The following sections summarize the OU1 remedial alternative development and screening 
methods and results. 

3.2.1 OU1 Remedial Alternative Development 

Remedial alternatives that were developed for the OU1 Plant Area, Slag Pile Area, and 
groundwater are described below. 

3.2.1.1 OU1 Plant Area Remedial Alternatives 

The following remedial alternatives were developed for the OU1 Plant Area: 

• OU1 Plant Area Alternative 1 – No Action: No action taken to mitigate risk will be 
evaluated. 

• OU1 Plant Area Alternative 2 – Institutional Controls: Implement deed restrictions 
limiting future property usage as commercial/industrial along with no use of Site 
groundwater. Require any excavation be performed with knowledge of residual 
contamination such that proper precautions are taken to protect commercial/industrial 
workers, utility workers, and construction workers from exposure to COCs in soil or 
groundwater. 

• OU1 Plant Area Alternative 3 – Institutional Controls + Property Access 
Restrictions: Implement deed restrictions as described above along with limiting access 
to the Plant Area through posting of informational signage or fencing, some of which is 
already in place, to protect commercial/industrial workers, utility workers, and 
construction workers from exposure to COCs in soil and groundwater. 

• OU1 Plant Area Alternative 4 – Excavation (with off-site disposal) + Institutional 
Controls + Property Access Restrictions: Excavate areas with soil concentrations 
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above acceptable human health risk levels. Replace excavated soil with clean soil. 
Implement deed restrictions and property access restrictions as described above to protect 
commercial/industrial workers, utility workers, and construction workers from exposure 
to COCs in soil and groundwater. 

• OU1 Plant Area Alternative 5 – Low Permeability Cover + Institutional Controls + 
Property Access Restrictions: Install an engineered low permeability cover to isolate 
impacted soil from workers. The cover may consist of a synthetic material, clay, or 
paving. Paving is a likely option as the majority of the Plant Area is currently paved. 
Implement deed restrictions and property access restrictions as described in OU1 Plant 
Area Alternative 3. 

• OU1 Plant Area Alternative 6 – Soil Cover + Institutional Controls + Property 
Access Restrictions: Install an engineered soil cover to isolate impacted soil from 
commercial/industrial, utility and construction workers. Implement deed restrictions and 
property access restrictions as described in OU1 Plant Area Alternative 3. 

• OU1 Plant Area Alternative 7 – Chemical Stabilization + Institutional Controls + 
Property Access Restrictions: Implement chemical stabilization to reduce 
concentrations of COCs in soil to levels that do not pose an unacceptable risk to human 
health for commercial/industrial workers, utility workers, and construction workers. 
Implement deed restrictions and property access restrictions as described in OU1 Plant 
Area Alternative 3. 

• OU1 Plant Area Alternative 8 – Groundwater Removal & Treatment/Disposal + 
Institutional Controls + Property Access Restrictions: Implement groundwater 
removal and treatment to reduce concentrations of COCs in groundwater to RALs. 
Treated water may be discharged to the LaSalle publicly owned treatment works (POTW) 
or directly to the LVR. Implement deed restrictions and property access restrictions to 
protect commercial/industrial workers, utility workers, and construction workers from 
exposure to COCs in soil. 

• OU1 Plant Area Alternative 9 – Groundwater Removal & Treatment/Recirculation 
+ Institutional Controls + Property Access Restrictions: Implement groundwater 
removal and treatment to reduce concentrations of COCs in groundwater to RALs. 
Treated water would be recirculated within the targeted treatment area to enhance 
flushing of impacted groundwater. Implement deed restrictions and property access 
restrictions to protect commercial/industrial workers, utility workers, and construction 
workers from exposure to COCs in soil. 
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3.2.1.2 OU1 Slag Pile Area Remedial Alternatives 

The following remedial alternatives were developed for the OU1 Slag Pile Area. As discussed in 
Section 2.3.2.1.1, RAOs for the Slag Pile Area are: (1) protect human health from direct 
exposure to COCs in soil and groundwater and (2) reduce runoff and erosion of material into the 
LVR. 

• OU1 Slag Pile Area Alternative 1 – No Action: No action taken to mitigate risk will be 
evaluated. 

• OU1 Slag Pile Area Alternative 2 – Institutional Controls: Implement deed 
restrictions limiting future property usage as commercial/industrial along with no use of 
Site groundwater and require any excavation be performed with knowledge of residual 
contamination such that proper precautions are taken to protect commercial/industrial 
workers, utility workers, and construction workers from exposure to COCs in soil or 
groundwater. 

• OU1 Slag Pile Area Alternative 3 – Institutional Controls + Property Access 
Restrictions: Implement deed restrictions as described above along with limiting access 
to the Slag Pile Area through fencing to protect commercial/industrial workers, utility 
workers, construction workers, trespassers, and recreationalists from exposure to COCs 
in soil or groundwater. 

• OU1 Slag Pile Area Alternative 4 – Excavation (with off-site disposal) + Institutional 
Controls + Property Access Restrictions: Excavate areas with soil concentrations 
above acceptable human health risk levels. Implement deed restrictions and property 
access restrictions as described above to protect commercial/industrial workers, utility 
workers, construction workers, trespassers, and recreationalists from exposure to COCs 
in soil and groundwater. 

• OU1 Slag Pile Area Alternative 5 – Low Permeability Cover + Institutional Controls 
+ Property Access Restrictions: Install an engineered low permeability cover to isolate 
impacted soil from commercial/industrial workers, utility workers, construction workers, 
trespassers, and recreationalists. The cover may consist of a synthetic material or clay. 
Implement deed restrictions and property access restrictions as described in OU1 Slag 
Pile Area Alternative 3 to protect workers, trespassers, and recreationalists. 

• OU1 Slag Pile Area Alternative 6 – Soil Cover + Institutional Controls + Property 
Access Restrictions: Install an engineered soil cover to isolate impacted soil from 
commercial/industrial workers, utility workers, construction workers, trespassers, and 
recreationalists. Implement deed restrictions and property access restrictions as described 
in OU1 Slag Pile Area Alternative 3 to protect workers, trespassers, and recreationalists. 
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• OU1 Slag Pile Area Alternative 7 – Chemical Stabilization + Institutional Controls + 

Property Access Restrictions: Implement chemical stabilization to reduce 
concentrations of COCs in soil to levels that do not pose an unacceptable risk to human 
health for commercial/industrial workers, utility workers, construction workers, 
trespassers, and recreationalists. Implement deed restrictions and property access 
restrictions as described in OU1 Slag Pile Area Alternative 3 to protect workers, 
trespassers, and recreationalists. 

• OU1 Slag Pile Area Alternative 8 – Phytoremediation + Institutional Controls + 
Property Access Restrictions: Implement phytoremediation to reduce concentrations of 
COCs in soil and groundwater to levels that do not pose an unacceptable risk to human 
health for commercial/industrial workers, utility workers, construction workers, 
trespassers, and recreationalists. Implement deed restrictions and property access 
restrictions as described in OU1 Slag Pile Area Alternative 3 to protect workers, 
trespassers, and recreationalists. 

• OU1 Slag Pile Area Alternative 9 – Groundwater Removal & Treatment + 
Institutional Controls + Property Access Restrictions: Implement groundwater 
removal and treatment to reduce concentrations of COCs in groundwater to RALs. 
Treated water may be discharged to the LaSalle POTW or directly to the LVR. 
Implement deed restrictions and property access restrictions to protect 
commercial/industrial workers, utility workers, construction workers, trespassers, and 
recreationalists from exposure to COCs in soil. 

• OU1 Slag Pile Area Alternative 10 – Groundwater Removal & 
Treatment/Recirculation + Institutional Controls + Property Access Restrictions: 
Implement groundwater removal and treatment to reduce concentrations of COCs in 
groundwater to RALs. Treated water would be recirculated within the targeted treatment 
area to enhance flushing of impacted groundwater. Implement deed restrictions and 
property access restrictions to protect commercial/industrial workers, utility workers, 
construction workers, trespassers, and recreationalists from exposure to COCs in soil. 

• OU1 Slag Pile Area Alternative 11 – Geochemical Fixation + Institutional Controls 
+ Property Access Restrictions: Implement groundwater treatment through 
geochemical fixation to reduce concentrations of COCs in groundwater to RALs. 
Implement deed restrictions and property access restrictions to protect 
commercial/industrial workers, utility workers, construction workers, trespassers, and 
recreationalists from exposure to COCs in soil. 

• OU1 Slag Pile Area Alternative 12 – Excavation (with On-Site Consolidation on 
OU2) + Institutional Controls + Property Access Restrictions: Excavate areas with 
soil concentrations above RALs. Place excavated soil in an on-site consolidation area 
(located at the OU2 MIA Area) and cover with a soil cover that would restrict direct 
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contact with contaminated soil. Implement deed restrictions and property access 
restrictions as described above to protect commercial/industrial workers, utility workers, 
construction workers, trespassers, and recreationalists from exposure to COCs in soil and 
groundwater. 

• OU1 Slag Pile Area Alternative 13 – Sloping and Benching + Best Management 
Practices (BMPs): Implement sloping and benching to physically stabilize the slope of 
the Slag Pile and reduce stormwater erosion of the slope into the LVR. Potentially use 
retention structures to reduce the need for sloping (and therefore the amount of material 
to be excavated and moved). Institute stormwater BMPs to control surface runoff and 
minimize slope erosion. 

• OU1 Slag Pile Area Alternative 14 – Sloping and Benching + Erosion Control 
Armoring at the Toe of the Slope + BMPs: Implement sloping and benching to 
physically stabilize the slope of the Slag Pile and reduce stormwater erosion of the slope 
into the LVR. Potentially use retention structures to reduce the need for sloping (and 
therefore the amount of material to be excavated and moved). Include a two foot cover of 
soil or a low permeability material to reduce runoff of stormwater that has contacted slag 
material into the LVR.  Use erosion control armoring to prevent erosion at the toe of the 
slope. Institute stormwater BMPs to control surface runoff and minimize slope erosion. 

• OU1 Slag Pile Area Alternative 15 – Sloping and Benching + Plantings + Erosion 
Control Armoring + BMPs: Implement sloping and benching to physically stabilize the 
slope of the Slag Pile and reduce stormwater erosion of the slope into the LVR. 
Potentially use retention structures to reduce the need for sloping (and therefore the 
amount of material to be excavated and moved). Include a two foot cover of soil or a low 
permeability material to reduce runoff of stormwater that has contacted slag material into 
the LVR. Use plantings/vegetation to enhance slope stability. Institute stormwater BMPs 
to control surface runoff and prevent slope erosion. Use erosion control armoring to 
prevent erosion at the toe of the slope. 

3.2.1.3 OU1 Groundwater Remedial Alternatives 

As noted, the FS authors considered remedial options for groundwater as a medium, instead of 
by EA, as groundwater flows across EA boundaries. The following remedial alternatives were 
developed for groundwater within OU1. 

• OU1 Groundwater Alternative 1 – No Action: No action taken to mitigate risk will be 
evaluated. 

• OU1 Groundwater Alternative 2 – Institutional Controls + Monitoring: Implement 
groundwater use and property access restrictions such that proper precautions are taken to 
limit future exposure to COCs in groundwater. Groundwater monitoring and the 
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establishment of groundwater management zones (GMZs) would be required to assess 
future trends in groundwater quality and to demonstrate future compliance with RALs, 
including Class II groundwater standards. 

• OU1 Groundwater Alternative 3 – Removal + Ex Situ Treatment + Discharge to the 
LVR + Institutional Controls: Implement removal of groundwater using an interceptor 
trench and/or extraction wells, ex situ treatment of the groundwater, and discharge of the 
treated groundwater to the LVR. In addition, this alternative incorporates groundwater-
use and property access restrictions through the implementation of institutional controls, 
as well as groundwater monitoring and the establishment of GMZs. 

• OU1 Groundwater Alternative 4 – Removal + Ex Situ Treatment + Discharge to 
POTW + Institutional Controls: Implement removal of groundwater using an 
interceptor trench and/or extraction wells, ex situ treatment of the groundwater, and 
discharge of the treated groundwater to the LaSalle POTW. In addition, this alternative 
incorporates groundwater-use and property access restrictions through the 
implementation of institutional controls, as well as groundwater monitoring and the 
establishment of GMZs. 

• OU1 Groundwater Alternative 5 – In Situ Treatment with Reactive Wall/Funnel 
Gate + Institutional Controls: Implement groundwater capture and treatment through 
installation of an in situ treatment barrier. A reactive wall will intercept impacted 
groundwater as it migrates downgradient. Contaminant precipitation/immobilization 
within the wall will result in reduced bioavailability. In addition, this alternative 
incorporates groundwater-use and property access restrictions through the 
implementation of institutional controls, as well as groundwater monitoring and the 
establishment of GMZs.   

3.2.2 OU1 Remedial Alternative Screening 

The remedial alternatives identified above for OU1 were screened against the short- and long-
term aspects of effectiveness, implementability, and cost. Results of remedial alternative 
screening for the OU1 Plant Area, Slag Pile Area, and OU1 groundwater are described below. 

3.2.2.1 OU1 Plant Area Remedial Alternative Screening 

The following remedial alternatives were screened in this FS to evaluate which Plant Area 
alternatives would undergo more thorough and extensive analysis. A summary of Plant Area 
remedial alternative screening is presented in Table 3.2.2-1, and a discussion of the reasoning 
behind which alternatives were retained or not retained for more detailed evaluation is provided 
below. As noted above, assessing groundwater remediation alternatives is addressed as an OU1-
wide issue later in this section. 
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• OU1 Plant Area Alternative 1 – No Action: Although this alternative does not address 

contaminant toxicity, mobility, or volume, it is retained for more detailed evaluation in 
accordance with US EPA guidance (US EPA, 1988). Retention of the No Action 
alternative is designed to allow for a better comparative analysis of alternatives in the 
context of expected contaminant exposure scenarios. 

• OU1 Plant Area Alternative 2 – Institutional Controls: Deed restrictions would 
restrict soil and groundwater exposures, but potential contaminant exposures to on-site 
workers are still possible. Additionally, this alternative does not address contaminant 
toxicity, mobility, or volume. This alternative would be relatively easy to implement and 
costs are estimated to be relatively low. 

Due to the lack of sufficient exposure protection and migration control, institutional 
controls and monitoring alone were not retained for more detailed evaluation. 
Institutional controls, however, may be a part of the eventual area risk mitigation 
strategy. 

• OU1 Plant Area Alternative 3 – Institutional Controls + Property Access 
Restrictions: Deed and property access restrictions would be put in place to restrict soil 
and groundwater exposures, but potential contaminant exposures to on-site workers are 
possible. This alternative does not address contaminant toxicity, mobility, or volume. 
This alternative would be relatively easy to implement and costs are estimated to be 
relatively low. 

Due to the lack of sufficient exposure protection and migration control, this alternative 
was not retained for more detailed evaluation. However, similar to Institutional Controls 
and Monitoring, property access restrictions may be part of an overall risk mitigation 
strategy. 

• OU1 Plant Area Alternative 4 – Excavation (with off-site disposal) + Institutional 
Controls + Property Access Restrictions: Protection would be provided by restricting 
soil exposure through removal of soil with concentrations above RALs. Source area soil 
excavation and appropriate containment would also reduce contaminant migration. Deed 
and property access restrictions would also be put in place to restrict soil and 
groundwater exposures. Implementation challenges include excavating in the vicinity of 
existing Site pavement and structures and coordinating the excavation work to minimize 
disruption to plant operations. Costs associated with excavation, transportation, and 
disposal of contaminated soil are estimated to be relatively moderate for this alternative. 

Since this alternative addresses on-site soil exposure scenarios and is predicted to reduce 
contaminant migration through source abatement, this alternative was retained for more 
detailed evaluation. 
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• OU1 Plant Area Alternative 5 – Low Permeability Cover + Institutional Controls + 

Property Access Restrictions: Protection would be provided by restricting soil exposure 
through covering of exposed soil with concentrations above RALs. A low permeability 
cover would also reduce contaminant migration through restricting stormwater 
infiltration. Deed and property access restrictions would also be put in place to restrict 
soil and groundwater exposures. An implementation challenge includes coordination of 
cover construction with Site personnel in order to minimize disruption to plant 
operations. Costs associated with cover construction are estimated to be relatively 
moderate for this alternative. 

Since this alternative addresses on-site soil exposure scenarios and is predicted to reduce 
contaminant migration through addition of a low permeability cover, this alternative was 
retained for more detailed evaluation. 

• OU1 Plant Area Alternative 6 – Soil Cover + Institutional Controls + Property 
Access Restrictions: Protection would be provided by restricting soil exposure through 
covering of exposed soil with concentrations above RALs. A soil cover would also 
reduce contaminant migration by reducing surface erosion of contaminated soil. Deed 
and property access restrictions would also be put in place to restrict soil and 
groundwater exposure. An implementation challenge includes coordination of cover 
construction with Site personnel in order to minimize disruption to plant operations. 
Costs associated with cover construction are estimated to be relatively moderate for this 
alternative. 

Since this alternative addresses on-site soil exposure scenarios and is predicted to reduce 
contaminant migration through contaminated soil erosion control, this alternative was 
retained for more detailed evaluation. 

• OU1 Plant Area Alternative 7 – Chemical Stabilization + Institutional Controls + 
Property Access Restrictions: Protection would be provided by restricting soil exposure 
and reducing contaminant mobility through solidification of the targeted area. The 
stabilization process would also reduce contaminant migration by reducing stormwater 
infiltration. Deed and property access restrictions would also be put in place to restrict 
soil and groundwater exposure. Implementation challenges include mixing chemical 
stabilizers with soil in the vicinity of existing site pavement and structures, and 
coordination with Site personnel in order to minimize disruption to plant operations. 
Costs associated with chemical mixing are estimated to be relatively moderate for this 
alternative. 

Due to likely disruptions to plant operations and potential structural impairment from 
mixing of chemical stabilizers in the vicinity of existing site pavement and structures, this 
alternative was not retained for more detailed evaluation. 
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• OU1 Plant Area Alternative 8 – Groundwater Removal & Treatment/Disposal + 

Institutional Controls + Property Access Restrictions: Protection would be provided 
by restricting groundwater exposure and use through groundwater removal, treatment, 
and discharge to the LaSalle POTW or LVR. This alternative would not provide 
protection from exposure to soil contamination. Deed and property access restrictions 
would also be put in place to restrict soil and groundwater use. Implementation 
challenges include construction of the extraction well network and treatment system 
around existing plant infrastructure, and meeting the substantive requirements for 
discharge to the LaSalle POTW or LVR. Costs associated with system construction and 
O&M are estimated to be relatively high for this alternative. 

This alternative was not retained for more detailed evaluation, as it does not address soil 
exposure pathways and the costs are relatively high. (Note: Groundwater remedial 
alternatives are also addressed later in this section.) 

• OU1 Plant Area Alternative 9 – Groundwater Removal & Treatment/Recirculation 
+ Institutional Controls + Property Access Restrictions: Protection would be provided 
by restricting groundwater exposure and use through groundwater removal, treatment, 
and on-site recirculation. This alternative would not provide protection from exposure to 
soil contamination. Deed and property access restrictions would also be put in place to 
restrict groundwater use and exposure. Implementation challenges include construction of 
the extraction/injection well network and treatment system around existing plant 
infrastructure. Costs associated with system construction and O&M are estimated to be 
relatively high for this alternative. 

This alternative was not retained for more detailed evaluation, as it does not address soil 
exposure pathways and the costs are relatively high. (Note: Groundwater remedial 
alternatives are also addressed later in this section.) 

3.2.2.2 OU1 Slag Pile Area Remedial Alternative Screening 

The following remedial alternatives were screened to evaluate which Slag Pile Area alternatives 
would undergo more thorough and extensive analysis. As discussed previously, groundwater 
remediation is assessed separately as an OU1-wide issue later in this section. A summary of the 
Slag Pile Area remedial alternative screening is presented in Table 3.2.2-2, and a discussion of 
the reasoning behind which alternatives were retained or not retained for more detailed 
evaluation is provided below. 

• OU1 Slag Pile Area Alternative 1 – No Action: Although this alternative does not 
address contaminant toxicity, mobility, or volume, it is retained for detailed evaluation in 
accordance with US EPA guidance (US EPA, 1988). Retention of the No Action 
alternative is designed to allow for a better comparative analysis of alternatives in the 
context of expected contaminant exposure scenarios. 
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• OU1 Slag Pile Area Alternative 2 – Institutional Controls: Deed restrictions and other 

institutional controls would restrict soil and groundwater exposure, but potential 
contaminant exposures to individuals accessing the Slag Pile Area without authorization 
are possible. Additionally, this alternative does not address contaminant toxicity, volume, 
or mobility. This alternative would be relatively easy to implement and costs are 
estimated to be relatively low. 

Due to the lack of sufficient exposure protection and contaminant migration control, this 
alternative was not retained for more detailed evaluation. Institutional controls may be a 
part of the eventual area risk mitigation strategy. 

• OU1 Slag Pile Area Alternative 3 – Institutional Controls + Property Access 
Restrictions: Deed and property access restrictions would be put in place to restrict soil 
and groundwater exposure. This alternative does not address contaminant toxicity, 
mobility, or volume. This alternative would be relatively easy to implement and costs are 
estimated to be relatively low. 

Due to the lack of sufficient exposure protection and contaminant migration control, this 
alternative was not retained for more detailed evaluation. Again, institutional controls and 
property access restrictions may be part of an overall risk mitigation strategy. 

• OU1 Slag Pile Area Alternative 4 – Excavation (with off-site disposal) + Institutional 
Controls + Property Access Restrictions: Protection would be provided by restricting 
soil exposure through removal of soil with concentrations above RALs. Soil excavation 
and containment would also reduce contaminant migration. Deed and property access 
restrictions would also be put in place to restrict soil and groundwater exposure. 
Implementation challenges include excavating as deep as 90 feet below current ground 
surface within the Slag Pile. Costs associated with excavation are estimated to be 
relatively high for this alternative. 

Since this alternative addresses on-site soil exposure scenarios and is predicted to reduce 
contaminant migration through source abatement, this alternative was retained for more 
detailed evaluation. 

• OU1 Slag Pile Area Alternative 5 – Low Permeability Cover + Institutional Controls 
+ Property Access Restrictions: Protection would be provided by restricting soil 
exposure through covering of exposed soil with concentrations above RALs. A low 
permeability cover would also reduce contaminant migration through restricting 
stormwater infiltration. The cover would also serve as a buffer between slag and 
burrowing biota thus reducing exposure. Deed and property access restrictions would also 
be put in place to restrict soil and groundwater exposure. An implementation challenge 
includes coordination of cover construction on uneven and potentially unstable terrain. 
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Costs associated with cover construction are estimated to be relatively moderate for this 
alternative. 

Since this alternative addresses on-site soil exposure scenarios and is predicted to reduce 
contaminant migration through addition of a low permeability cover and reduce 
biological organism exposure, this alternative was retained for more detailed evaluation. 

• OU1 Slag Pile Area Alternative 6 – Soil Cover + Institutional Controls + Property 
Access Restrictions: Protection would be provided by restricting soil exposure through 
covering of exposed soil with concentrations above RALs. A soil cover would also 
reduce contaminant migration by reducing surface erosion of contaminated soil. The 
cover would also serve as a buffer between slag and burrowing biota thus reducing 
exposure. Deed and property access restrictions would also be put in place to restrict soil 
and groundwater exposure. An implementation challenge includes coordination of cover 
construction on uneven and potentially unstable terrain. Costs associated with cover 
construction are estimated to be relatively moderate for this alternative. 

Since this alternative addresses on-site soil exposure scenarios and is predicted to reduce 
contaminant migration through contaminated soil erosion control and reduce exposure to 
biota, this alternative was retained for more detailed evaluation. 

• OU1 Slag Pile Area Alternative 7 – Chemical Stabilization + Institutional Controls + 
Property Access Restrictions: Protection may be provided by restricting soil exposure 
and reducing contaminant mobility through solidification of the targeted area. The 
stabilization process may also reduce contaminant migration by reducing stormwater 
infiltration. However, technical uncertainties include re-establishment of vegetative cover 
over the chemically stabilized area and choice of appropriate stabilizing agent for the 
site-specific soil and slag materials. Deed and property access restrictions would also be 
put in place to restrict soil and groundwater exposure. Implementation challenges include 
mixing chemical stabilizers with soil on uneven and potentially unstable terrain. Costs 
associated with chemical mixing are estimated to be relatively moderate for this 
alternative. 

Due to technical uncertainties regarding re-establishment of vegetative cover over the 
chemically stabilized area and choice of appropriate stabilizing agent for the site-specific 
soil and slag materials, the long-term effectiveness of this alternative is not well 
understood; therefore, this alternative was not retained for more detailed evaluation. 

• OU1 Slag Pile Area Alternative 8 – Phytoremediation + Institutional Controls + 
Property Access Restrictions: Protection may be provided by bioaccumulating 
contaminants in select plant species thereby reducing contaminant concentrations in soil 
and groundwater. The actual effectiveness will be related to the ability of the selected 
plants to uptake sufficient contamination from soil/slag materials. Deed and property 
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access restrictions would also be put in place to restrict soil and groundwater exposure. 
Implementation challenges include work on uneven and potentially unstable terrain, the 
need for skilled maintenance of plantings in slag material, and potential plant growth 
problems associated with seasonal changes. Costs associated with plantings and plant 
maintenance are estimated to be relatively moderate for this alternative. 

Due to technical uncertainties regarding the ability of plants to survive and bioaccumulate 
or degrade site-specific contaminants within slag materials, and potential plant growth 
problems associated with seasonal changes, this alternative was not retained for more 
detailed evaluation. 

• OU1 Slag Pile Area Alternative 9 – Groundwater Removal & Treatment + 
Institutional Controls + Property Access Restrictions: Protection would be provided 
by restricting groundwater exposure and use through groundwater removal, treatment, 
and discharge to the LaSalle POTW or LVR. This alternative would not provide 
protection from exposure to soil contamination. Deed and property access restrictions 
would also be put in place to restrict soil and groundwater use and exposure. 
Implementation challenges include construction of the extraction well network and 
treatment system on uneven and potentially unstable terrain, and meeting the substantive 
requirements for discharge to the LaSalle POTW or LVR. Costs associated with system 
construction and O&M are estimated to be relatively high for this alternative. 

This alternative was not retained for more detailed evaluation as it does not address soil 
exposure pathways and the costs are relatively high. (Note: Groundwater remedial 
alternatives are also addressed later in this section.) 

• OU1 Slag Pile Area Alternative 10 – Groundwater Removal & 
Treatment/Recirculation + Institutional Controls + Property Access Restrictions: 
Protection would be provided by restricting groundwater exposure and use through 
groundwater removal, treatment, and on-site recirculation. This alternative would not 
provide protection from exposure to soil contamination. Deed and property access 
restrictions would also be put in place to restrict groundwater use and exposure. 
Implementation challenges include construction of the extraction/injection well network 
and treatment system on uneven and potentially unstable terrain. Costs associated with 
system construction and O&M are estimated to be relatively high for this alternative. 

This alternative was not retained for more detailed evaluation as it does not address soil 
exposure pathways and the costs are relatively high. (Note: Groundwater remedial 
alternatives are also addressed later in this section.) 

• OU1 Slag Pile Area Alternative 11 – Geochemical Fixation + Institutional Controls 
+ Property Access Restrictions: Protection would be provided by restricting 
groundwater exposure and use through geochemical fixation treatment of impacted 
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groundwater. This alternative would not provide protection from exposure to soil 
contamination. Deed restrictions would also be put in place to restrict groundwater use 
and exposure. Implementation challenges include construction of the injection well 
network on uneven and potentially unstable terrain. Costs associated with system 
construction and O&M are estimated to be relatively moderate for this alternative. 

This alternative was not retained for more detailed evaluation as it does not address soil 
exposure pathways and the costs are relatively high. (Note: Groundwater remedial 
alternatives are also addressed later in this section.) 

• OU1 Slag Pile Area Alternative 12 - Excavation (with On-Site Consolidation on 
OU2) + Institutional Controls + Property Access Restrictions: Protection would be 
provided by restricting soil exposure through removal of soil with concentrations above 
RALs and placement under a soil cover that would restrict human exposure. A low-
permeability cover would also reduce contaminant migration through restricting 
groundwater infiltration. Deed and property access restrictions would also be put in place 
to restrict soil and groundwater exposure. Implementation challenges include excavating 
as deep as 90 ft bgs within the Slag Pile. Costs associated with excavation are estimated 
to be relatively high for this alternative. 

As this alternative addresses on-site soil exposure scenarios and is predicted to reduce 
contaminant migration through source abatement, this alternative was retained for more 
detailed evaluation. 

• OU1 Slag Pile Area Alternative 13 – Sloping and Benching + BMPs: Protection 
would be provided by reducing the quantity of slag entering the LVR through slope 
failures and stormwater erosion. However, river erosion near the toe of the Slag Pile 
slope may ultimately jeopardize slope stability and erosion control measures. Work with 
heavy machinery along unstable, steep terrain presents an implementation challenge. 
Construction costs associated with sloping, benching, and BMP implementation would be 
relatively moderate. 

Since the toe of the slope may become unstable, resulting in potentially contaminated 
material entering the LVR, this alternative was not retained for more detailed evaluation. 

• OU1 Slag Pile Area Alternative 14 – Sloping and Benching + Erosion Control 
Armoring at the Toe of the Slope + BMPs: Protection would be provided by reducing 
the quantity of slag entering the LVR through slope failures and stormwater erosion. 
Erosion control armoring would be placed to stabilize the toe of the Slag Pile slope and 
reduce the potential for river erosion. Work with heavy machinery along unstable, steep 
terrain presents an implementation challenge. Construction costs associated with sloping, 
benching, erosion control construction, and BMP implementation would be relatively 
moderate. 
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This alternative addresses migration of contaminated soil and slag material to the LVR 
through slope stabilization and erosion controls.  Additionally, he cover would also serve 
as a buffer between slag and burrowing biota thus reducing exposure.  This alternative 
was retained for more detailed evaluation. 

• OU1 Slag Pile Area Alternative 15 – Sloping and Benching + Plantings + 
Revetments at the Toe of the Slope + BMPs: Protection would be provided by reducing 
the quantity of slag entering the LVR through slope failures and stormwater erosion. 
Revetments would be placed to stabilize the toe of the Slag Pile slope and reduce the 
potential for river erosion. Plantings would provide added stability to the slope. 
Introduced vegetation will require skilled planting and maintenance, and growth may be 
subject to seasonal variability. Work with heavy machinery along unstable, steep terrain 
presents an implementation challenge. Construction costs associated with sloping, 
benching, revetment construction, plantings, and BMP implementation would be 
relatively moderate. 

This alternative addresses migration of contaminated soil and slag material to the LVR 
through slope stabilization and erosion controls.  Additionally, he cover would also serve 
as a buffer between slag and burrowing biota thus reducing exposure.  This alternative 
was retained for more detailed evaluation. 

3.2.2.3 OU1 Groundwater Remedial Alternative Screening 

The following remedial alternatives were screened in this FS to evaluate whether the 
groundwater alternatives would undergo more thorough and extensive analysis. A summary of 
OU1 groundwater remedial alternative screening is presented in Table 3.2.2-3, and a discussion 
of the reasoning behind which alternatives were retained or not retained for more detailed 
evaluation is provided below. 

• OU1 Groundwater Alternative 1 – No Action: Although this alternative does not 
address contaminant toxicity, mobility, or volume, it is retained for detailed evaluation in 
accordance with US EPA guidance (US EPA, 1988). Retention of the No Action 
alternative is designed to allow for a better comparative analysis of alternatives in the 
context of expected contaminant exposure scenarios. 

• OU1 Groundwater Alternative 2 – Institutional Controls + Monitoring: Deed 
restrictions and other institutional controls would restrict groundwater exposure until 
groundwater RAOs are achieved. Although this alternative does not address contaminant 
toxicity or volume, it is retained for control of potential exposures. This alternative would 
include groundwater monitoring and the establishment of GMZs. Since the drilling of 
water wells throughout the City of LaSalle for the purpose of obtaining a water supply is 
already legally prohibited, this alternative would be relatively easy to implement and 
costs are estimated to be relatively low. 

Final MH Zinc FS Report 3-15 



Matthiessen and Hegeler Zinc Company Site  October 2014 
Final Feasibility Study Report  Revision 0 

 
This alternative was retained for more detailed evaluation. Due to limited contaminant 
detections, low potential human health and ecological risks, and excessive costs and 
technical challenges associated with active groundwater treatment, institutional controls 
and monitoring are believed to be a feasible alternative for addressing OU1 groundwater 
impacts. Institutional controls may also be a part of the eventual area risk mitigation 
strategy. 

• OU1 Groundwater Alternative 3 – Removal + Ex Situ Treatment + Discharge to the 
LVR + Institutional Controls: Protection would be provided by reducing toxicity, 
mobility, and volume of contamination through groundwater extraction, treatment, and 
discharge to the LVR. Deed restrictions and other institutional controls would restrict 
groundwater exposure until groundwater RAOs are achieved. 

Given the low extraction rates (less than 1 gallon per minute) as indicated in the 
development of the groundwater wells within OU1 and the typical need to extract many 
pore volumes of groundwater for sufficient treatment, extracting groundwater from 
beneath the OU1 area for treatment would be technically impractical as a means of risk 
abatement. The operation time for such a system to achieve groundwater objectives 
cannot be reliably predicted but could be beyond 30 years. Additional implementation 
challenges include extraction challenges due to discontinuous low permeability lenses 
and construction of the extraction well network and treatment system on uneven and 
potentially unstable terrain. Costs associated with system construction and O&M are 
estimated to be relatively high for this alternative due in part to the implantation 
challenges and the long expected operational period. 

Due to the relatively high cost of this alternative and the technical challenges of system 
installation and meeting substantive discharge requirements for the LVR, this alternative 
was not retained for more detailed evaluation. 

• OU1 Groundwater Alternative 4 – Removal + Ex Situ Treatment + Discharge to 
POTW + Institutional Controls: Protection would be provided by reducing toxicity, 
mobility, and volume of contamination through groundwater extraction, treatment, and 
discharge to the LaSalle POTW. Deed restrictions and other institutional controls would 
restrict groundwater exposure until groundwater RAOs are achieved. If the extracted 
groundwater meets LaSalle POTW discharge requirements, then treatment may not be 
necessary. If treatment is needed, the implementation challenges are uncertain but are 
likely similar to those described for OU1 Groundwater Alternative 3, including an 
operation time that could extend beyond 30 years. This alternative would also require 
delivery of the extracted groundwater by pipeline, truck, or other conveyance to the 
LaSalle POTW. Costs associated with system construction and O&M are estimated to be 
relatively high for this alternative.  
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Due to the relatively high cost of this alternative, the technical challenges of system 
installation and meeting discharge requirements, and potential impact on residential 
areas, this alternative was not retained for more detailed evaluation. 

• OU1 Groundwater Alternative 5 – In Situ Treatment with Reactive Wall/Funnel 
Gate + Institutional Controls: Protection would be provided by reducing toxicity, 
mobility, and volume of contamination as groundwater flows through the reactive wall. 
Deed restrictions and other institutional controls would restrict groundwater exposure 
until groundwater RAOs are achieved. Implementation challenges include installation of 
the reactive wall and funnel gate within the unstable slag media, the relatively low 
groundwater flow rate, and potential replacement of reactive media after the media are 
spent or after the permeability is reduced by chemical precipitates or biological activity. 
As with OU1 Alternatives 3 and 4, the operation time for this option to achieve 
groundwater objectives cannot be reliably predicted but is likely to be long. Costs 
associated with system construction and O&M are estimated to be relatively high for this 
alternative due in part to the implementation challenges and the anticipated long 
operational period. 

Due to the relatively high cost of this alternative, the low groundwater flow rate and 
associated treatment time, the uncertainty of media lifetime, and the technical challenge 
of replacing spent media, this alternative was not retained for more detailed evaluation. 

3.3 OU2 Alternative Development and Screening 

3.3.1 OU2 Remedial Alternative Development 

This section describes the development of remedial alternatives for OU2. A range of alternatives 
was developed for each environmental medium for which RAOs have been established (soil and 
GW). 

The soil alternatives are further divided by IA, specifically, IA1-B100 Area, IA2-RM Area, 
IA3-MIA Area, IA4-N Area, and IA5-RES Area. As noted in Section 2.3.2.2, the remedial 
alternatives for OU2 soil are developed for RI IAs; however, the risk assessments (ERA and 
HHRA) and RALs were developed based on the OU2 EAs. As discussed in the Final RI Report 
(Geosyntec and SulTRAC, 2012a), although the EAs and IAs do not match precisely, there is 
significant overlap between the EAs and IAs. The most significant difference between the IAs in 
the RI and the EAs in the risk assessment (HHRA and ERA) is that IA4 was divided into two 
EAs (EA2: Wooded Area-North and EA3: Wooded Area-Northeast) and IA5 (RES Area) was 
divided into two EAs (EA6: Off-Site Residential Area and EA7: Off-Site Mixed Use Area). 
(Note: EA3 – Wooded Area-Northeast and EA7 – Off-Site Mixed Use Area did not pose 
significant risks to Site users and are not included in this FS.) 

The GW alternatives have been developed and are screened below based on WBZ, risk, and 
analyte concentrations in excess of RALs. The GW alternatives apply to all of the on-site OU2 

Final MH Zinc FS Report 3-17 



Matthiessen and Hegeler Zinc Company Site  October 2014 
Final Feasibility Study Report  Revision 0 

 
areas. The off-site OU2 area (RES Area) is restricted by a MOU between the City and IEPA, 
which legally prohibits the drilling of water wells in the City of LaSalle for the purpose of 
obtaining a water supply. GW alternatives are discussed in Section 3.3.2.2. 

Alternatives were developed to provide a range of options consistent with US EPA RI/FS 
guidance (US EPA, 1988)and the NCP (US EPA, 1994). 

3.3.1.1 OU2 Soil Remedial Alternatives  

Remedial alternatives for soil must address the potential for direct contact and ingestion risks to 
OU2 Site users. The following sections discuss the soil remedial alternatives identified based on 
the technologies that have passed screening for each IA.  

IA1: B100 Area 

• OU2 Soil B100 Alternative 1 – No Action: This alternative does not include remedial 
action components to reduce or control potential risks from contaminated B100 Area soil 
at OU2. 

• OU2 Soil B100 Alternative 2 – Institutional Controls: This alternative includes 
property access and use restrictions for contaminated B100 Area soil at OU2. 

• OU2 Soil B100 Alternative 3 – Soil Excavation + On-Site Consolidation under a Soil 
Cover: This alternative incorporates excavation of soil and on-site consolidation of the 
excavated soil. The excavated soil will be placed in an on-site consolidation area (located 
at the MIA Area) and covered by a soil cover that will restrict direct contact with 
contaminated soil. The excavated area will be backfilled to the original grade, and grass 
and trees will be planted to stabilize the area.  

• OU2 Soil B100 Alternative 4 – Soil Excavation + Off-Site Disposal: This alternative 
incorporates excavation of soil and the disposal of the excavated soil at an off-site 
landfill. The excavated area will be backfilled to the original grade, and grass and trees 
will be planted to stabilize the area.  

IA2: RM Area 

• OU2 Soil RM Alternative 1 – No Action: This alternative does not include remedial 
action components to reduce or control potential risks from contaminated RM Area soil 
at OU2. 

• OU2 Soil RM Alternative 2 – Institutional Controls: This alternative includes property 
access and use restrictions for the contaminated RM Area soil at OU2. 

• OU2 Soil RM Alternative 3 – Soil Excavation + On-Site Consolidation under a Soil 
Cover: This alternative incorporates excavation of soil and on-site consolidation of the 
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excavated soil. The excavated soil will be placed on an on-site consolidation area (located 
at the MIA Area) and covered with a clean soil cover that will restrict direct contact with 
contaminated soil. The excavated area will be backfilled to the original grade, and grass 
and trees will be planted to stabilize the area. 

• OU2 Soil RM Alternative 4 – Soil Excavation + Ex-Situ Treatment by Soil Washing: 
This alternative incorporates excavation of soil and ex-situ treatment of contaminated 
soil. The ex-situ treatment will consist of soil washing. The excavated and treated soil 
will be returned to OU2 and used as clean backfill.  

• OU2 Soil RM Alternative 5 – Soil Excavation + Off-Site Disposal: This alternative 
incorporates excavation of soil and the disposal of the excavated soil at an off-site 
landfill. The excavated area will be backfilled to the original grade, and grass and trees 
will be planted to stabilize the area. 

IA3: MIA Area 

• OU2 Soil MIA Alternative 1 – No Action: This alternative does not include remedial 
action components to reduce or control potential risks from contaminated MIA Area soil 
at OU2. 

• OU2 Soil MIA Alternative 2 – Soil Excavation + On-Site Consolidation under a Soil 
Cover + Institutional Controls: This alternative incorporates excavation of soil and 
on-site consolidation of excavated soil. The excavated soil will be placed on an on-site 
consolidation area (located at the MIA Area) and covered with a clean soil cover that will 
restrict direct contact with contaminated soil. The excavated area will be backfilled to the 
original grade, and grass and trees will be planted to stabilize the area. 

• OU2 Soil MIA Alternative 3 – Ex-Situ Chemical Stabilization: This alternative 
addresses soil contamination through the application of chemical stabilizers into the soil 
matrix. The stabilizers will reduce contaminant mobility and bioavailability.  

• OU2 Soil MIA Alternative 4 – Soil Excavation + Ex-Situ Treatment by Soil 
Washing: This alternative incorporates excavation of soil and ex-situ treatment of 
contaminated soil. The ex-situ treatment will consist of soil washing. The excavated and 
treated soil will be returned to OU2 and used as clean backfill.  

• OU2 Soil MIA Alternative 5 – Soil Excavation + Off-Site Disposal: This alternative 
incorporates excavation of soil and the disposal of excavated soil at an off-site landfill. 
The excavated area will be backfilled to the original grade, and grass and trees will be 
planted to stabilize the area. 
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IA4: N Area 

• OU2 Soil N Alternative 1 – No Action: This alternative does not include remedial 
action components to reduce or control potential risks from the contaminated N Area soil 
at OU2. 

• OU2 Soil N Alternative 2 – Institutional Controls: This alternative includes property 
access and use restrictions for the contaminated N Area soil at OU2.  

• OU2 Soil N Alternative 3 – Phytoremediation + Institutional Controls: This 
alternative incorporates phytoremediation and institutional controls to address soil 
contamination. Phytoremediation will be established to address shallow soil 
contamination. Institutional controls will address deeper soil contamination and will 
provide the time and opportunity needed to establish the plants to begin 
phytoremediation.  

• OU2 Soil N Alternative 4 – Soil Excavation + On-Site Consolidation under a Soil 
Cover: This alternative incorporates excavation of soil and consolidation of the 
excavated soil under an on-site soil cover. The excavated soil will be placed on an on-site 
consolidation area (located at the MIA Area) and covered by a soil cover that will restrict 
direct contact with contaminated soil. The excavated area will be backfilled to the 
original grade, and grass and trees will be planted to stabilize the area.  

• OU2 Soil N Alternative 5 – Soil Excavation + Off-Site Disposal: This alternative 
incorporates excavation of soil and the disposal of excavated soil at an off-site landfill. 
The excavated area will be backfilled to the original grade, and grass and trees will be 
planted to stabilize the area. 

IA5: RES Area 

• OU2 Soil RES Alternative 1 – No Action: This alternative does not include remedial 
action components to reduce or control potential risks from contaminated RES Area soil 
at OU2. 

• OU2 Soil RES Alternative 2 – On-Site Soil Cover + Institutional Controls: This 
alternative involves covering soil and implementation of institutional controls to maintain 
the cover. Residual contamination will be left in place and covered with an on-site soil 
cover that will restrict direct contact with contaminated soil.  

• OU2 Soil RES Alternative 3 – Soil Excavation + On-Site Consolidation under a Soil 
Cover: This alternative incorporates excavation of soil and consolidation of the 
excavated soil under an on-site soil cover. The excavated soil will be placed on an on-site 
consolidation area (located at the MIA Area) and covered by a soil cover that will restrict 
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direct contact with contaminated soil. Excavated soil will be replaced with clean soil to 
maintain the original grade.  

• OU2 Soil RES Alternative 4 – Soil Excavation + Off-Site Disposal: This alternative 
incorporates excavation of soil and the disposal of excavated soil at an off-site landfill. 
Excavated soil will be replaced with clean soil to maintain the original grade. 

3.3.1.2 OU2 GW Remedial Alternatives 

Remedial alternatives for GW are intended to (1) prevent potable use of on-site GW and 
(2) address vapor intrusion risks and pathways. As indicated in Tables 2.5.2.1-2 and 2.5.2.2-2, 
selected technologies were identified and retained to specifically address the vapor intrusion risk 
to human health from VOCs in GW near the RM building. GW remedial alternatives that were 
identified based on the technologies that passed screening are summarized below.  

• OU2 GW Alternative 1 – No Action: This alternative does not include remedial action 
components to reduce or control potential risks from contaminated OU2 GW. 

• OU2 GW Alternative 2 – Institutional Controls + Monitoring: This alternative 
incorporates groundwater-use and property-access restrictions, together with GW 
monitoring, for OU2-wide GW. This alternative will address the VOC vapor intrusion 
risk and the GW analyte concentrations in excess of RALs through the implementation of 
institutional controls. 

• OU2 GW Alternative 3 – Subslab Depressurization (SSD) + Institutional Controls: 
This alternative will address the VOC vapor intrusion risk through the installation of an 
SSD system at the current RM building and the installation of SSD systems at future 
buildings in the RM Area. In addition, this alternative incorporates groundwater-use and 
property-access restrictions, as well as GW monitoring, to address the OU2-wide 
analytical concentrations in excess of the RALs in GW.  

• OU2 GW Alternative 4 – In Situ Chemical Oxidation (ISCO) + Institutional 
Controls: This alternative will also address the VOC vapor intrusion risk through ISCO 
to mitigate the risk to Site users posed by vapor intrusion. In addition, this alternative 
incorporates groundwater-use and property-access restrictions, as well as GW monitoring 
to address the OU2-wide analytical concentrations in excess of the RALs in GW.  

• OU2 GW Alternative 5 – In Situ Treatment with Reactive Wall/Funnel Gate + 
Institutional Controls: This alternative incorporates the installation of an in situ 
treatment barrier, specifically, a reactive wall/funnel gate system. The reactive wall will 
intercept flowing GW and compounds in the wall, and it will interact with contaminants 
to reduce the bioavailability or toxicity of GW contaminants, including both organic and 
inorganic contaminants. Institutional controls will also be applied to address the VOC 
vapor intrusion risk near the RM building and the GW analyte concentrations in excess of 
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RALs. In addition, this alternative incorporates groundwater-use and property access 
restrictions through the implementation of institutional controls, as well as GW 
monitoring for OU2-wide GW.  

• OU2 GW Alternative 6a – Removal + Ex Situ Treatment + Discharge to the LVR + 
Institutional Controls: This alternative incorporates removal of GW using a 
combination of an interceptor trench and extraction wells, ex situ treatment of the GW 
using a combination of treatment technologies, and discharge of the treated GW to the 
LVR. GW extraction points will be located throughout OU2, with additional points near 
monitoring wells that had RI analyte concentrations which exceeded RALs. The ex situ 
treatment will likely consist of a combination of activated carbon/adsorption and air 
stripping to address organic GW contamination, and precipitation and membrane 
filtration to address inorganic GW contamination. In addition, this alternative 
incorporates GW-use and property-access restrictions through the implementation of 
institutional controls, as well as GW monitoring, OU2-wide. 

• OU2 GW Alternative 6b – Removal + Ex Situ Treatment + Discharge to POTW + 
Institutional Controls: This alternative incorporates removal of GW using a 
combination of an interceptor trench and extraction wells, ex situ treatment of the GW to 
meet LaSalle POTW discharge requirements using a combination of treatment 
technologies (activated carbon, air stripping, precipitation, and/or membrane filtration), 
and discharge of the treated GW to the LaSalle POTW. GW extraction points will be 
located throughout OU2, with additional points near monitoring wells with RI analytical 
concentrations that exceed RALs. If the extracted GW meets LaSalle POTW discharge 
requirements without treatment, then the extracted GW can be discharged directly to the 
LaSalle POTW. If not, ex situ treatment is necessary and will likely consist of a 
combination of activated carbon/adsorption and air stripping to address organic GW 
contamination, and precipitation and membrane filtration to address inorganic GW 
contamination. In addition, this alternative incorporates groundwater-use and property 
access restrictions through the implementation of institutional controls, as well as GW 
monitoring for OU2-wide GW.  

3.3.2 OU2 Remedial Alternative Screening 

As discussed in Section 3.1, a streamlined alternative screening step was completed in order to 
create a more succinct, viable list of alternatives to continue onto the detailed analysis phase. 
Tables 3.3.2.1-1 through 3.3.2.1-5 screen the B100, RM, MIA, N, and RES Areas soil 
alternatives. Table 3.3.2.2-1 screens the GW alternatives. Screening of soil and GW- remedial 
alternatives is discussed below.  
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3.3.2.1 OU2 Soil Remedial Alternative Screening  

Tables 3.3.2.1-1 through 3.3.2.1-5 are the alternative screening summary tables for the B100, 
RM, MIA, N, and RES Areas soils, respectively.  

Some technologies or processes that were combined to create remedial alternatives were 
evaluated during the remedial alternative screening process. Those technologies or processes that 
affect multiple alternatives are discussed here and are referenced in each alternative discussion 
below.  

On-site consolidation of excavated soil material will take place on the MIA Area at OU2. A 
minimum of 3 feet of clean soil cover material will be used as “soil cover,” which will restrict 
direct contact with excavated, impacted soils. The thickness of 3 feet of cover material was 
selected based on the IEPA’s “Tiered Approach to Corrective Action Objectives (TACO) 
Factsheet 5: Engineered Barriers” (IEPA, 1997). The IEPA factsheet defines “clean cover” as 
consisting “of materials that have contaminant levels not exceeding the applicable Tier 1 
residential remediation objectives.” The IEPA guidance does not suggest a geologic 
configuration of the cover material. For FS purposes, the following configuration has been 
assumed for the soil cover: 

The top 2 feet of the cover will consist of compacted clay with a hydraulic conductivity of 1E-07 
cm/s, followed by 1 foot of topsoil. Erosion mats will be installed to protect and stabilize the 
cover. A stormwater drainage system will be installed on each slope of the consolidation area 
and around the perimeter to drain water off of the consolidation area and into the existing 
LaSalle stormwater system. The stormwater drainage system will consist of 6-foot-wide swales, 
lined with an erosion control mat and filled with a combination of stone bedding and riprap, 
which lead to a stormwater control structure. Stormwater will then be transported to the existing 
LaSalle stormwater system and the LaSalle POTW. The soil cover will be seeded to minimize 
erosion of the cover. Institutional controls will be used to help retain the protectiveness of the 
soil cover. Institutional controls will be applied to the MIA Area only where the soil cover is put 
in place. Once the soil cover is in place, no invasive activities may take place without an 
approved Health and Safety Plan (HASP), a site management plan, a material management plan, 
and proper worker training.  

In areas where physical hazards exist, all soil alternatives with active remediation (soil 
excavation, ex situ treatment by soil washing, and ex situ chemical stabilization) assume that 
physical hazards are demolished. For those alternatives where the soil material will be 
consolidated on-site (such as the on-site consolidation under a soil cover alternatives) C/D debris 
will be crushed and consolidated onsite with the soil material, and covered with a layer of clean 
soil. The C/D debris will be consolidated with the excavated soil material from the soil 
alternatives on the MIA Area of OU2. Crushed C/D material may also be used as backfill 
material to regrade areas of the site or as road base. In addition, metal will be segregated and sent 
to an off-site recycling facility for reuse. Physical hazards will be inspected prior to demolition 
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by a licensed asbestos contractor to check if ACM is present. If ACM is observed, then the 
demolition of the physical hazards will be conducted by a licensed asbestos contractor, and 
debris containing ACM will be disposed of offsite at a licensed asbestos disposal facility. The 
remaining debris, free of ACM, will be decontaminated, crushed onsite, and consolidated on the 
MIA Area with excavated soil material. 

For those alternatives where the soil material will be either treated and used as backfill (such as 
ex situ treatment by soil washing, and ex situ chemical stabilization), or sent off-site (such as off-
site disposal and consolidation under a soil cover), then the C/D debris will be disposed of offsite 
at an approved facility. As noted in the preceding paragraph, those physical hazards that contain 
ACM will be separated and disposed of offsite at a licensed asbestos disposal facility. 

Off-site disposal of soil will be at an approved disposal facility. Disposal facilities will be 
selected based on the type of material being disposed of, including but not limited to non-
hazardous waste, TSCA waste, RCRA characteristic waste, and asbestos waste.  

Soil washing is selected as an ex situ soil treatment technology for OU2 soil alternatives. Soil 
washing was selected during the technology screening phase (see Section 2.5.2.2) due to its 
ability to address inorganic and organic contaminants via in situ and ex situ application methods. 
The soil washing will be conducted using physical separation and an acidic solution in an on-site, 
ex situ treatment system (ITRC, 1997). Specifics of the soil-washing process are included in the 
remedial alternative evaluation in Sections 4.3.2 and 4.3.3. Additional details will be evaluated 
during the RD phase, if an alternative that includes ex situ treatment of soil by soil washing is 
selected. A treatability study and/or pilot test will likely be undertaken as part of the RD process.  

B100 Area 

The B100 Area alternatives that include “soil excavation” specifically refer to excavating the soil 
with analyte concentrations that exceeds the RALs at each risk level (1E-04, 1E-05, 1E-06) for 
COCs, specifically metals and PCBs. B100 currently acts as a cap to minimize contact with 
contaminated soils beneath the building; therefore, no soil beneath B100 will be excavated, as 
the building is still functional. Additionally, the HHRA identified no vapor intrusion risk for this 
building (Geosyntec and SulTRAC, 2012a). Soil with PCB contamination may require special 
permits for either on-site consolidation or off-site disposal.  

RM Area 

The RM Area alternatives that include “soil excavation” specifically refer to excavating the soil 
with analyte concentrations that are in excess of RALs at each risk level (1E-04, 1E-05, 1E-06) 
for COCs, specifically metals and VOCs, near the RM building and, more specifically, in the 
vicinity of SB134B. No soil beneath the RM building will be excavated. Soil with VOC 
contamination may require special health and safety practices while handling due to the volatility 
of contaminants, specifically TCE. 
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Soil RM Alternative 4 – Soil Excavation + Ex Situ Treatment by Soil Washing assumes that soil 
will be excavated, treated, and consolidated onsite as clean backfill material. The ex situ 
treatment will consist of soil washing, which will address both the metals and VOC 
contamination, as discussed in the preceding paragraph. The washed soil will be returned to the 
excavation area and used as backfill. Soil with VOC contamination may require special health 
and safety practices while handling due to the volatility of contaminants, specifically TCE. 

MIA Area 

The MIA Area alternatives that include “soil excavation” specifically refer to excavating the soil 
with concentrations of COCs in excess of the RALs for each risk level (1E-04, 1E-05, 1E-06), 
specifically metals.  

OU2 Soil MIA Alternative 3 – Soil Excavation and Ex Situ Chemical Stabilization assumes that 
soil with analyte concentrations in excess of RALs, specifically metals, will be stabilized onsite. 
The final stabilizer will be selected during the pre-design study phase if this alternative is 
selected. The main goals of soil stabilization will be to reduce mobility and toxicity. Mobility is 
affected by decreasing the leachability and bioavailability of contaminants. Toxicity decreases 
when certain metals can change from more-toxic valence states to less-toxic valence states (e.g., 
Cr [VI] changing to Cr [III]). For costing purposes, it is assumed that the stabilizer will be 
applied ex situ and the stabilized material will be returned to the excavation area and used as 
backfill. Ex situ application of the stabilizer was selected for this alternative due to the 
complexity of the subsurface and the potential issues with in situ application. 

Soil MIA Alternative 4 – Soil Excavation and Ex Situ Treatment by Soil Washing assumes that 
soil will be excavated, treated, and consolidated onsite as clean backfill material. The ex situ 
treatment will consist of soil washing, which will address the metals contamination. The washed 
soil will be returned to the excavation area and used as backfill.  

N Area 

The N Area alternatives that include “soil excavation” specifically refer to excavating the soil 
with concentrations of COCs in excess of the RALs at each risk level (1E-04, 1E-05, 1E-06), 
specifically metals. The alternatives prepare the N Area for future residential land use.  

Phytoremediation will include the installation of plants in the areas with contaminant 
concentrations in excess of RALs. Plants to be considered are the Chinese Brake Fern (CBF) 
(Pteris vittata) for arsenic uptake and the Indian Mustard (Brassica juncea) for lead uptake from 
soils (Salido, Hasty, Lim, & Butcher, 2003). However, the final determination of plant type(s) 
will be made during the design phase. The plants will require harvesting at various times during 
the growing season and off-site disposal. Phytoremediation is limited by the root depth of the 
plants; therefore, it addresses shallow contamination, i.e., approximately 0 to 2 ft bgs for CBF 
(Kertulis-Tartar, Ma, Tu, & Chirenje, 2006)and 0 to 1 ft bgs for Indian Mustard (US EPA, 
2000a). 
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Soil N Alternative 3 – Phytoremediation and Institutional Controls assumes that soil with analyte 
concentrations greater than the RALs for COCs, specifically metals, at the N Area will be treated 
in situ using phytoremediation. Institutional controls will be placed on the N Area to verify that 
deeper contamination remains undisturbed, and that the time needed to establish and maintain the 
plants is provided. 

Soil N Alternative 4 – Soil Excavation and On-Site Consolidation under a Soil Cover assumes 
that soil with analyte concentrations in excess of  RALs , specifically metals and PAHs, will be 
excavated, consolidated onsite, moved to the MIA Area, and covered with a clean soil layer.  

RES Area 

Table 3.3.2.1-5 is the alternative screening summary table for OU2 RES Soil. The RES Area 
alternatives that include “soil excavation” specifically refer to excavating the soil with analyte 
concentrations that exceed the RALs at each risk level (1E-04, 1E-05, and 1E-06) for COCs 
(including arsenic, lead, and other metals). No soil beneath existing buildings will be excavated. 
Soil being consolidated onsite will be moved to the MIA Area and covered with a clean soil 
cover. If contaminated soil is left in place, as in Soil RES Alternative 2, institutional controls will 
be put in place to maintain the protectiveness of the soil cover and limit direct contact with the 
contaminated soil. 

3.3.2.2 OU2 GW Remedial Alternative Screening  

Table 3.3.2.2-1 is the alternative screening summary table for OU2 GW. The remedial 
alternative screening process for OU2 GW eliminated the following three alternatives:  

• OU2 GW Alternative 5 – In Situ Treatment with Reactive Wall (funnel and gate) + 
Institutional Controls  

• OU2 GW Alternative 6a – Collection + Ex Situ Treatment + Discharge to LVR + 
Institutional Controls  

• OU2 GW Alternative 6b – Collection + Ex Situ Treatment + Discharge to LaSalle POTW 
+ Institutional Controls  

OU2 GW Alternative 5 – In Situ Treatment with Reactive Wall (funnel and gate) + Institutional 
Controls is designed to treat contaminated GW as it passes through the reactive wall. The 
location of the reactive wall must be on the downgradient side of the GW plume in order to 
capture and treat contaminated GW. As noted in Section 2.4.2.2, WBZ1 GW is present in 
discontinuous lenses such that one large-scale downgradient remediation effort would likely be 
less effective than other remedies at addressing the contamination. The wall could be installed 
along the downgradient OU2 boundary with the LVR, which would result in a very long wall. A 
wall of the required optimal length would be both very difficult and expensive to construct. The 
wall would need to be constructed of a material that could address both organic and inorganic 
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contamination; this aspect will be difficult to implement. In addition, the cost of installing a 
reactive wall large enough to treat both the inorganic and organic contamination would be very 
high. Therefore, this alternative was eliminated from further consideration. 

OU2 GW Alternatives 6a and 6b – Collection + Ex Situ Treatment + Discharge to LVR/POTW + 
Institutional Controls assume that the GW requires extraction and treatment prior to being 
discharged into either the LVR or the LaSalle POTW. WBZ1 GW comprises discontinuous GW 
lenses rather than a single productive GW aquifer. Appendix S-2 shows the low recharge rates 
and associated hydraulic conductivities for many of the monitoring wells in WBZ1. Due to the 
minimal amount of water present in these lenses, extracting the GW via pumping or trenches 
would be very difficult and ineffective. Therefore, these two alternatives were eliminated from 
further consideration. 

The alternatives screening for OU2 GW provided specifics for each of the remaining OU2 GW 
alternatives, which are detailed below. 

OU2 GW Alternative 3 – SSD + Institutional Controls, assumes that an SSD system will be 
installed at the existing RM building and new construction in the vicinity of the RM building. 
Additional delineation of cVOCs in GW will need to be investigated in the vicinity of the RM 
building prior to treatment. This alternative assumes that the SSD system will be installed in the 
existing RM building; however, if future site redevelopment plans change, then the development 
of a separate SSD system will be required for each new building in the RM Area of OU2. 
Institutional controls, including establishing a GMZ, will be implemented to address the GW 
with analyte concentrations that exceed inorganic GW RALs across OU2.  

OU2 GW Alternative 4 – ISCO + Institutional Controls assumes that an oxidant will be applied 
to GW in the vicinity of the RM Area near MW30, MW04, and MW33. Additional delineation 
of cVOCs in GW will need to be investigated in the RM Area prior to treatment. In addition, a 
treatability study that tests different oxidants’ ability to degrade cVOCs and minimize metal 
mobility in GW will need to be conducted prior to full-scale design. For cost-estimating 
purposes, potassium permanganate was assumed as the selected oxidant, due to its high stability 
and effectiveness over a range of acid/alkalinity conditions. Institutional controls, including 
establishing a GMZ, will be implemented to address the GW with analyte concentrations that 
exceed inorganic GW RALs across OU2. 
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 SECTION 4.

DETAILED ANALYSIS OF ALTERNATIVES 

4.1 Introduction 

This section presents the detailed analysis of remedial action alternatives for the Matthiessen and 
Hegeler Zinc Company Site. The detailed analysis is intended to provide decision makers with 
information to aid in selection of a remedial alternative that best meets the following CERCLA 
requirements: 

• Protects human health and the environment 

• Attains ARARs (or provides grounds for invoking a waiver) 

• Utilizes permanent solutions and alternative treatment technologies or resource-recovery 
technologies to the maximum extent practical 

• Satisfies the preference for treatment that reduces toxicity, mobility, or volume of 
hazardous substances as a principal element 

• Is cost-effective 

The detailed analysis was performed in accordance with CERCLA Section 121 and US EPA 
RI/FS Guidance (US EPA, 1988). The detailed analysis contains the following: 

• A detailed description of each candidate remedial alternative, emphasizing the 
application of various component technologies 

• An assessment of each alternative compared to the first seven of the nine evaluation 
criteria described in the NCP 

• An assessment of each alternative’s sustainability, in addition to the evaluation criteria 
required under CERCLA 

The detailed description of technologies or processes used for each alternative includes, where 
appropriate, preliminary Site layouts and a discussion of limitations, assumptions, and 
uncertainties for each component. The descriptions provide a conceptual design of each 
alternative with a level of detail appropriate to evaluate each alternative and support cost 
assumptions presented in the FS. Remedial alternatives are then evaluated according to the first 
seven of nine NCP evaluation criteria. The nine criteria can be subdivided into three categories: 
threshold criteria, primary balancing criteria, and modifying criteria. The threshold criteria 
(overall protection of human health and the environment; compliance with ARARs) relate to 
statutory requirements that each alternative must satisfy in order to be eligible for selection. The 

Final MH Zinc FS Report 4-1 



Matthiessen and Hegeler Zinc Company Site  October 2014 
Final Feasibility Study Report  Revision 0 

 
primary balancing criteria (long-term effectiveness; reduction of toxicity, mobility, or volume 
through treatment; short-term effectiveness; implementability; cost) are the technical criteria 
upon which the detailed analysis is primarily based upon. The modifying criteria (state 
acceptance; community acceptance) are assessed formally after the public comment period, 
although, to the extent they are known, they are factored into the identification of the preferred 
alternative. The nine NCP evaluation criteria are numbered and defined in the following 
paragraphs as they pertain to this FS (US EPA, 1988; US EPA, 1994).  

In addition, a sustainability criterion has been added under “Other Criteria” for further evaluation 
of alternatives in this FS Report. Although sustainability is not one of the nine CERCLA-
prescribed criteria, SulTRAC and Geosyntec are including it in accordance with US EPA 
Region 5’s Greener Cleanup Interim Policy (US EPA, 2009h). Sustainability criteria are included 
for completeness, yet are not tallied into the final scores for remedial alternative selection. 

Threshold Criteria 

Overall Protection of Human Health and the Environment – This criterion assesses how well 
the alternative, as a whole, achieves and maintains protection of human health and the 
environment. 

Compliance with ARARs – This criterion assesses how the alternative complies with location-, 
chemical-, and action-specific ARARs, and whether a waiver is required or justified. 

Primary Balancing Criteria 

Long-Term Effectiveness and Permanence – This criterion evaluates the effectiveness of the 
alternative in protecting human health and the environment after response objectives have been 
met. It also considers the degree to which treatment is irreversible, and the type and quantity of 
residuals remaining after treatment. 

Reduction of Toxicity, Mobility, or Volume through Treatment – This criterion addresses the 
statutory preference for selection of a remedial action that employs treatment technologies that 
permanently and significantly reduce toxicity, mobility, or volume through treatment of the 
hazardous substance as a principal element. 

Short-Term Effectiveness – This criterion examines the effectiveness of the alternatives in 
protecting human health and the environment during the construction and implementation of a 
remedy until response objectives have been met. It also considers the protection of the 
community, the workers, and the environment during implementation of remedial actions. 

Implementability – This criterion assesses the technical and administrative feasibility of an 
alternative and the availability of required goods and services. Technical feasibility considers the 
ability to construct and operate a technology and its reliability, the ease of undertaking additional 
remedial actions, and the ability to monitor the effectiveness of a remedy. Administrative 
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feasibility considers the ability to obtain approvals from other parties or agencies and the extent 
of required coordination with other parties or agencies. 

Cost – This criterion evaluates the capital and O&M costs of each alternative. Total costs are 
presented to help compare costs among alternatives. 

Costs are presented as a total cost for lifetime of the remedial alternative based on the estimated 
clean-up time (US EPA, 1988). The time frame estimates were based on professional judgment. 
Tables presenting a summary of the costs for each alternative and identifying capital, O&M, 
total, and present worth costs are included in each alternative’s cost description. 

Costs are intended to be within the target accuracy range of minus 30 percent to plus 50 percent 
of actual cost (US EPA, 1988). Assumptions used to develop and cost alternatives may or may 
not remain valid during alternative implementation. Additionally, for alternatives where pilot / 
bench-scale tests or additional investigations are needed, results of these activities may affect 
overall costs. 

Each cost estimate includes a present worth analysis to evaluate expenditures that occur over 
different time periods (e.g., O&M costs). The analysis discounts future costs to a present worth 
and allows the cost of remedial alternatives to be compared on an equal basis. Present worth 
represents the amount of money that, if invested now and disbursed as needed, would be 
sufficient to cover costs associated with the remedial action over its planned life. A discount rate 
of 7 percent was used to prepare the cost estimates (US EPA, 2000b). 

Each cost estimate includes the following items, as applicable: 

• Engineering design as a percentage of direct capital costs 

• Project and construction management, including health and safety, legal, and 
administrative fees, as a percentage of direct capital costs 

• A contingency to account for unforeseen project complexities such as adverse weather, 
the need for additional and unexpected Site characterization, and increased construction 
standby times as a percentage of direct capital costs. The cost estimate assumes a total 
contingency of 20%, which accounts for both scope and bid contingency. 

• O&M and monitoring costs 

Details and assumptions pertaining to the cost estimate are also included in each alternative’s 
cost description. Detailed cost estimates are contained in Appendices G-4-1, S-6, and S-7. 
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Modifying Criteria 

State Acceptance – This criterion considers the state’s preferences among or concerns about the 
alternatives, including comments on ARARs or proposed use of waivers. This criterion is 
addressed following state inputs on the FS and PRAP. 

Community Acceptance – This criterion considers the community’s preferences or concerns 
about the alternatives. This criterion is addressed following community input on the FS and 
PRAP. 

Other Criteria 

Sustainability – This criterion examines the alternatives relative to the US EPA Region 5’s 
objectives for the Greener Cleanup Interim Policy (US EPA, 2009h) as follows: 

1) Protect human health and the environment by achieving remedial action goals 

2) Reduce air pollutant emissions and greenhouse gas production 

3) Minimize impacts to water quality and water resources 

4) Support sustainable human and ecological use and reuse of remediated land 

5) Minimize material use and waste production 

6) Conserve natural resources and energy 

Since the first objective is redundant of the threshold criterion Overall Protection of Human 
Health and the Environment, only the latter five objectives were addressed within the 
sustainability evaluation. Each alternative was evaluated and scored on a scale of one to five for 
each objective listed above (objectives 2 through 6). The sum of the scores per alternative was 
used as the total sustainability score. The total sustainability score was used as a relative 
comparison for discussion purposes only and is not tallied into the final scores for the remedial 
alternative selection (see Section 5.2 for discussion). Each score has a maximum of 25 points and 
is the basis of the following sustainability category descriptions: “highly sustainable” (21-25 
points), “moderately sustainable” (16-20 points), “somewhat sustainable” (11-15 points), 
“potentially sustainable” (6-10 points), and “not sustainable” (1-5 points). 

US EPA’s Superfund Green Remediation Strategy (US EPA, 2010c) will also be considered 
during the Remedial Design phase. However, as there is considerable overlap between the US 
EPA Superfund Green Remediation Strategy and US EPA Region 5’s Greener Cleanup Interim 
Policy, only the latter will be used for evaluation purposes in this FS. 
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4.2 Individual Alternative Analysis for OU1 

The following sections summarize the individual alternative analyses for the OU1 Plant Area, 
Slag Pile Area, and groundwater alternatives that were carried through the screening process 
described in Section 3. The analyses for each alternative are summarized for the criteria 
described in Section 4.1. 

4.2.1 OU1 Plant Area Alternatives Analysis 

The OU1 Plant Area is currently used for commercial/industrial purposes. This use will continue 
into the foreseeable future. Given the current and anticipated land use and the results of the 
HHRA, the probability that the Plant Area will support residential land use in the future is 
exceedingly small. Currently there are no ecological exposure pathways and, therefore, no risks; 
it is anticipated the future industrial operations will continue to preclude ecological exposure. 
Therefore, the Plant Area RAOs are targeted at reducing risks to commercial/industrial workers, 
utility workers, and construction workers from exposure to soil and groundwater. While 
residential use is not reasonably anticipated, the Plant Area RAOs also address risks to 
hypothetical future residents, which were evaluated in the HHRA to inform risk management 
decisions. As such, the remedial alternatives (excluding the ‘No Action’ alternative) focus on 
restricting residential exposure, reducing worker risk, and maintaining the existing cover at the 
Site. The following alternatives for the OU1 Plant Area underwent a detailed evaluation using 
the eight criteria (two Threshold Criteria, five of the seven Primary Balancing Criteria, and 
Sustainability) listed in Section 4.1: 

• OU1 Plant Area Alternative 1 – No Action 

• OU1 Plant Area Alternative 4 – Excavation (with off-site disposal) + Institutional 
Controls + Property Access Restrictions 

• OU1 Plant Area Alternative 5 – Low Permeability Cover + Institutional Controls + 
Property Access Restrictions 

• OU1 Plant Area Alternative 6 – Soil Cover + Institutional Controls + Property Access 
Restrictions 

4.2.1.1 Alternative 1 – No Action 

4.2.1.1.1 Description 

OU1 Plant Area Alternative 1, the No Action alternative, was retained as a baseline with which 
to compare all other alternatives, in accordance with US EPA guidance (US EPA, 1988). This 
alternative would not include remedial action components to contain or reduce contaminant 
concentrations in the soil or groundwater, nor would OU1 Plant Area Alternative 1 control 
potential exposure risks by implementing institutional controls or environmental monitoring. Site 
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reviews would be performed as part of this alternative; however, the scope of these reviews is 
anticipated to be limited. 

4.2.1.1.2 Assessment 

The following sections summarize the assessments for all evaluation criteria for this alternative. 

Overall Protection of Human Health and the Environment 

OU1 Plant Area Alternative 1 does not include any actions to reduce risks from exposures to 
COCs in the soil or groundwater and is not considered protective of human health and the 
environment. 

Compliance with ARARs 

Table 4.2.1-1 is a summary of OU1 Plant Area Alternatives compliance with ARARs. The No 
Action alternative does not include any actions to reduce risks from exposure to COCs in soil or 
groundwater of the Plant Area; therefore, several ARARs could not be attained. Since the No 
Action alternative does not involve excavation or disposal of wastes, most ARARs were not 
applicable (see Table 4.2.1-1). 

Long-Term Effectiveness and Permanence 

No controls for exposure and no long-term management measures would be taken. As a result, 
there would not be long-term effectiveness or permanent control on potential risks. 

Reduction of Toxicity, Mobility, and Volume through Treatment 

OU1 Plant Area Alternative 1 would not provide any reduction in toxicity, mobility, or volume 
of contaminated soil through treatment. 

Short-Term Effectiveness 

OU1 Plant Area Alternative 1 would not provide any short-term protection or create any 
additional short-term risks posed to the community, workers, or the environment. 

Implementability 

There are no implementability concerns associated with OU1 Plant Area Alternative 1, since no 
action would be taken. 

Cost 

The net present worth and capital costs of OU1 Plant Area Alternative 1 are presented in 
Table 4.2.1-2 and the total is estimated to be $23,000. The cost is low as there would be no 
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remedial action although there would be administrative and O&M monitoring costs as given in 
Table 4.2.1-3. Detailed cost estimates are presented in Appendix G-4-1. 

Sustainability 

OU1 Plant Area Alternative 1 has a total sustainability score of 17 (out of a possible 25). This 
alternative would be implemented without any heavy construction equipment, which minimizes 
the material use, waste production, use of natural resources and energy, air pollutants and 
greenhouse gas production, and impacts to water quality and water resources. Therefore, the lack 
of use of heavy construction equipment enhances the sustainability score of this alternative. 
However, due to the lack of remedial activity associated with this alternative, impacts to water 
quality and water resources are not minimized, and sustainable reuse of the land is not supported 
thereby reducing the sustainability of this alternative. Table 4.2.1-4 presents a sustainability 
score for OU1 Plant Area Alternative 1 (as well as all of the other OU1 Plant Area alternatives). 

4.2.1.2 Alternative 4 - Excavation (with off-site disposal) + Institutional Controls + 
Property Access Restrictions 

4.2.1.2.1 Description 

OU1 Plant Area Alternative 4, the Excavation and Replacement with Institutional Controls and 
Property Access Restrictions alternative, includes remedial action components to reduce 
contaminant concentrations in the soil and groundwater. This alternative also includes controls to 
reduce potential risks and hazards from exposure to contamination by implementing institutional 
controls and property access restrictions. Periodic Site reviews would be performed as part of 
this alternative to evaluate how the Site conditions may have changed over time. 

The components of the OU1 Plant Area Alternative 4 are described in further detail in the 
following subsections. 

Definition of Excavation Areas 

Excavation areas for the protection of human health for the OU1 Plant Area Alternative 4 were 
identified on a sample-specific basis by comparing measured concentrations of COCs in 
soil/solid matrix to the RALs. Specifically, the excavation footprint was defined as follows: 

• Soil locations were identified for excavation if a COC in surface (0 to 2 ft bgs) or 
subsurface (>2 ft bgs) soil exceeded the RAL for commercial/industrial workers, utility 
workers, or construction workers. 

• The horizontal extent of the excavation area for each location was identified based on 
Site features (e.g., the presence of buildings or other structures), adjacent sample results, 
and best professional judgment. 
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• For the purposes of estimating excavation voluems, the depth of the excavation was 

assumed to be 4 feet. 

Excavation footprints using the above approach were identified using RALs calculated for three 
different cancer risk levels: 1E-06, 1E-05, and 1E-04; the target HQ (1) and the lead PRG 
(800 mg/kg) did not vary between the three cancer risk levels. The RALs for the 1E-06, 1E-05, 
and 1E-04 risk levels are presented in Tables 2.3.1-1, 2.3.1-2, and 2.3.1-3, respectively. 

The potential excavation footprints identified for the Plant Area are presented on Figure 4.2.1-1 
(1E-06 cancer risk), Figure 4.2.1-2 (1E-05), and Figure 4.2.1-3 (1E-04). It is assumed that, on 
average, 4 feet of excavation would be required. The estimated excavation volumes are  
summarized in Table 4.2.1-5. 

Use Restrictions and Institutional Controls 

Land use restrictions will be established, requiring that the land use of the Plant Area is 
maintained as commercial/industrial. Additional restrictions would require maintenance of the 
existing fencing and signage around the Plant Area, and identification of the potential risks and 
hazards that exist. 

Potable use of groundwater at the OU1 Plant Area will be restricted through institutional 
controls. A formal institutional control restricting potable groundwater use is consistent with the 
existing ordinance of the City of LaSalle, which, in conjunction with a MOU between the City 
and IEPA, legally prohibits the drilling of water wells throughout the City of LaSalle for the 
purpose of obtaining a water supply. Potential risks from non-potable groundwater uses (i.e., 
risks to utility and construction workers involved in trenching activities) will also be managed 
through institutional controls such as requiring excavation be performed under appropriate health 
and safety protocols. 

An Institutional Control Monitoring Plan (ICMP) would be prepared for the Site. The ICMP 
would detail the land- and groundwater-use restrictions to be incorporated. The ICMP would 
include a checklist of elements to be assessed during regularly scheduled on-site inspections. On-
site inspections would review the fencing to ensure its integrity, verify warning signs are in place 
and intact, and ensure that any disturbance or removal of structures or existing pavement adheres 
to institutional controls. For cost estimating purposes, it is assumed that the institutional control 
inspections would be performed once per year for 30 years. 

4.2.1.2.2 Assessment 

The following sections summarize the assessments for all evaluation criteria for this alternative. 
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Overall Protection of Human Health and the Environment 

OU1 Plant Area Alternative 4 includes excavation actions, institutional controls, and property 
access restrictions to prevent future human exposures to impacted soil and institutional controls 
to prevent future human exposures to groundwater; therefore, this alternative is considered 
protective of human health and the environment. 

Compliance with ARARs 

OU1 Plant Area Alternative 4 is compliant with all ARARs (Table 4.2.1-1). The following 
ARARs are expected to be the most important to the potential implementation of this alternative, 
particularly in regards to the excavation activities: 

• TSCA – PCB-, lead-, or asbestos-containing wastes will handled in compliance with 15 
U.S.C. §§ 2601-2629; 40 CFR Part 761. 

• RCRA – Excavated soils that are categorized as hazardous waste will be handled in 
compliance with Off-site Land Disposal Subtitle C [40 CFR 260-268] and Off-site Land 
Disposal Subtitle D [40 CFR 258]. 

• Department of Transportation (DOT) – Hauling of excavated soils that are categorized as 
hazardous materials will be transported in compliance with Requirements for the 
Transport of Hazardous Materials [49 CFR 172]. 

• 35 IAC Parts 720 through 725, 728, and 729, – Excavated soils that are categorized as 
hazardous waste will be handled in compliance with the referenced IAC requirements. 

• EPA RSLs – The excavated areas/volumes were defined based upon the requirements of 
this ARAR. 

Institutional controls will help limit groundwater exposures, such that this alternative is 
compliant with the Illinois Uniform Environmental Covenants Act. 

Long-Term Effectiveness and Permanence 

OU1 Plant Area Alternative 4 excavation activities will involve the permanent removal and off-
site disposal of contaminated soil from the Plant Area. Controls for exposure to residual soil 
contamination and long-term management measures would be taken through the use of 
institutional controls. However, the long-term effectiveness or permanent control on potential 
risks will be based on the Site user’s compliance with the restrictions put in place. 

Reduction of Toxicity, Mobility, and Volume through Treatment 

OU1 Plant Area Alternative 4 would not provide a reduction in the toxicity or volume of 
contaminated soil. However, excavation and off-site disposal of impacted soil would reduce 
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contaminant mobility (i.e., would minimize future impacts to groundwater) assuming the 
excavated material is placed in a properly designed and operated landfill containment cell. 

Short-Term Effectiveness 

OU1 Plant Area Alternative 4 would provide short-term protectiveness, partly because adequate 
fencing and signage is already in place. The creation of land use controls and deed restrictions 
would take a few months to implement; however, they would be effective immediately upon 
completion. Moderate risks would be posed to the workers conducting the remedial work during 
implementation since the action would involve excavation in limited access areas (e.g., near 
infrastructure and utilities); however, these risks would be minimized through development and 
implementation of appropriate health and safety protocols. 

Minimal risks would be posed to the community and the environment by off-site transportation 
of contaminated materials and potentially increased transport via air or surface runoff. These 
risks would be minimized by complying with DOT regulations, implementing dust suppression 
measures, and developing and implementing a Stormwater Pollution Prevention Plan (SWPPP). 
Excavation activities are expected to last about a month. 

Implementability 

OU1 Plant Area Alternative 4 would be implemented using readily available equipment and 
commonly practiced techniques. Appropriate traffic controls and dust suppression measures 
would need to be implemented. The disposal facility for the excavated materials is approximately 
362 miles from the Site. Implementation challenges include excavating in the vicinity of existing 
Site pavement and structures and coordinating the excavation work to minimize disruption to 
plant operations. 

Cost 

The net present worth and capital costs of OU1 Plant Area Alternative 4 are presented in 
Table 4.2.1-2. The total present worth cost for Alternative 4 is estimated to be $4,139,000 at a 
1E-04 cancer risk level; $5,595,000 at 1E-05; and $6,392,000 at 1E-06. The costs associated 
with the three cancer risk levels for various construction work items, engineering and O&M are 
presented in Table 4.2.1-6. The cost assumes that the institutional controls take 12 months to 
implement and site inspections are performed annually for 30 years. Detailed cost estimates are 
presented in Appendix G-4-1 and a summary of assumptions, volumes, areas, and durations are 
in Table 4.2.1-5. 

Sustainability 

OU1 Plant Area Alternative 4 has a total sustainability score of 10 (out of a possible 25). This 
alternative would be implemented by excavating Site soil with heavy construction equipment, 
transporting the material for off-site disposal at a landfill, and backfilling with non-native fill 
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materials. This alternative will minimize impacts to water quality and water resources, as well as 
support sustainable reuse of the land (other than groundwater use restrictions) since remediation 
would be implemented, enhancing the sustainability score. Factors which reduce the 
sustainability of this alternative include waste production (e.g., excavated soil), use of natural 
resources and energy (e.g., hauling of non-native fill materials and fuel for equipment and 
vehicles required for excavation/fill activities), and air-pollutant and greenhouse-gas production 
(e.g., product of vehicle fuel combustion). Table 4.2.1-4 presents a sustainability score for OU1 
Plant Area Alternative 4. 

4.2.1.3 Alternative 5 - Low Permeability Cover + Institutional Controls + Property 
Access Restrictions 

4.2.1.3.1 Description 

OU1 Plant Area Alternative 5, the Low Permeability Cover with Institutional Controls and 
Property Access Restrictions alternative, includes remedial action components to reduce 
exposure to contaminant concentrations in the soil and groundwater. This alternative also 
includes controls to reduce potential risks and hazards from exposure to contamination by 
implementing institutional controls and property access restrictions. Additionally, this alternative 
would reduce infiltration of stormwater. Although this is not a required action (reduction of 
stormwater infiltration was not identified as a RAO), reduced infiltration and contaminant 
transport into groundwater would help attain the RAO of meeting IEPA Class II groundwater 
standards. 

Periodic reviews would be performed as part of this alternative to evaluate how the site 
conditions may have changed over time. 

The components of OU1 Plant Area Alternative 5 are described in further detail in the following 
subsections. 

Definition of Areas to be Covered 

Covered areas for the protection of human health for Plant Area Alternative 5 were identified on 
a sample-specific basis by comparing measured concentrations of COCs in soil/solid matrix to 
the RALs. Specifically, the footprint of the cover was defined as follows: 

• Soil locations were identified for covering if any COC in surface (0 to 2 ft bgs) or 
subsurface (>2 ft bgs) soil exceeded the RAL for commercial/industrial workers, utility 
workers, or construction workers. 

• The horizontal extent of the area for each location was identified based on Site features 
(e.g., the presence of buildings or other structures), adjacent sample results, and best 
professional judgment. 
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Footprints of areas to be covered using the above approach were identified for RALs calculated 
using three different cancer risk levels: 1E-06, 1E-05, and 1E-04; the target HQ (1) and the lead 
PRG (800 mg/kg) did not vary between the three cancer risk levels. The RALs for the 1E-06, 
1E-05, and 1E-04 risk levels are presented in Tables 2.3.1-1, 2.3.1-2, and 2.3.1-3, respectively. 

The potential cover footprints identified for the Plant Area are presented on Figure 4.2.1-1 
(1E-06 cancer risk), Figure 4.2.1-2 (1E-05 cancer risk), and Figure 4.2.1-3 (1E-04 cancer risk). 

The results of the risk assessment and the preliminary identification of areas to be covered 
assumed all soil at the Plant Area was available for direct contact. However, the majority of the 
Plant Area is currently covered with asphalt or concrete. Based on the existing cover at the Site, 
COCs at only one currently uncovered location exceed their respective RALs. Specifically, 
arsenic and chromium concentrations at SB-315 exceed their most conservative RALs (i.e., 
RALs based on a 1E-06 cancer risk), but are well within the range of RALs developed for the 
cancer endpoint and do not exceed RALs based on the non-cancer endpoint. 

In areas where the existing asphalt or concrete cover has been damaged or new cover is 
necessary to reduce potential direct exposure risks, a low permeability cover will be placed. The 
Plant Area low permeability cover for Alternative 5 will be a non-porous pavement cover, which 
will be placed after subgrade excavation to acquire proper grade. Areas requiring the low 
permeability cover are shown in Figure 4.2.1-1 (1E-06 cancer risk), Figure 4.2.1-2 (1E-05 
cancer risk), and Figure 4.2.1-3 (1E-04 cancer risk). 

A gravel-paved storage area is located in the northeast portion of the Plant Area. This area is 
shown in Figure 4.2.1-2 (1E-05 cancer risk) and Figure 4.2.1-3 (1E-04 cancer risk). As part of 
Alternative 5, accumulated soil and vegetation will be removed from the storage area and 
disposed of on-site with the slag at the Slag Pile Area. The quantity of accumulated material in 
the storage area is expected to be small and insignificant relative to the existing material 
currently present at the Slag Pile Area. Following removal of the accumulated material, the base, 
side slopes, and top edges of the storage area will be lined with a minimum 1-foot thick low 
permeability clay cover. No geotextile fabric will be placed between the clay and native material. 
The gravel-paved storage area cover will be covered by asphalt cover. The total asphalt area is 
approximately 4,100 square yards (yd2) and the total compacted clay volume is approximately 
1,400 cy. 

Use Restrictions and Institutional Controls 

Land use restrictions will be established, requiring that the land use of the Plant Area is 
maintained as commercial/industrial. Additional restrictions would require maintenance of the 
existing fencing and signage around the Plant Area, identification of the potential risks and 
hazards that exist, and maintenance of the pavement cover. Because impacted soil will remain in 
place, potential risks to utility and construction workers involved in subsurface excavations that 
disturb the cover will also be managed through institutional controls. 
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Potable use of groundwater at the OU1 Plant Area will be restricted through institutional 
controls. A formal institutional control restricting potable groundwater use is consistent with the 
existing ordinance of the City of LaSalle, which, in conjunction with a MOU between the City 
and IEPA, legally prohibits the drilling of water wells throughout the City of LaSalle for the 
purpose of obtaining a water supply. Potential risks from non-potable groundwater uses (i.e., 
risks to utility and construction workers involved in trenching activities) will also be managed 
through institutional controls. 

An ICMP would be prepared for the Site. The ICMP would detail the land- and groundwater-use 
restrictions to be incorporated. The ICMP would include a checklist of elements to be assessed 
during regularly scheduled on-site inspections. On-site inspections would review the fencing to 
ensure its integrity, verify warning signs are in place and intact, and ensure that any removal or 
disturbance of structures or existing pavement adheres to institutional controls. For cost 
estimating purposes, it is assumed that the institutional control inspections would be performed 
once per year for 30 years. 

4.2.1.3.2 Assessment 

The following sections summarize the assessments for all evaluation criteria for this alternative. 

Overall Protection of Human Health and the Environment 

OU1 Plant Area Alternative 5 includes installing a low permeability cover, institutional controls, 
and property access restrictions to prevent exposures to impacted soil and institutional controls to 
prevent exposures to groundwater; therefore, this alternative is considered protective of human 
health and the environment. 

Compliance with ARARs 

OU1 Plant Area Alternative 5 is compliant with ARARs (Table 4.2.1-1). The following ARARs 
are expected be the most important to the potential implementation of this alternative: 

• 35 IAC Part 742.1105(c)(3)(A) and (B) Engineered Barrier Requirements 

• EPA RSLs – The cover system will limit exposures to contaminated soils and 
groundwater based upon the requirements of this ARAR 

Similar to Alternative 4, institutional controls will help limit groundwater exposures, such that 
this alternative is compliant with the Illinois Uniform Environmental Covenants Act. 

Long-Term Effectiveness and Permanence 

OU1 Plant Area Alternative 5 activities will involve the semi-permanent covering of exposed 
soils with COC concentrations exceeding RALs. Regular cover maintenance would be required 
to ensure the long-term effectiveness of the protection. Controls for exposure to residual soil 
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contamination and long-term management measures would be taken through the use of 
institutional controls. For cost estimating purposes, it is assumed that the institutional control and 
cover maintenance inspections would be performed once per year for 30 years. However, the 
long-term effectiveness or permanent control on potential risks will be based on the Site user’s 
compliance with the restrictions put in place. 

Reduction of Toxicity, Mobility, and Volume through Treatment 

OU1 Plant Area Alternative 5 would not provide a reduction in the toxicity, mobility, or volume 
of contaminated soil through treatment. However, exposure pathways related to near surface 
contaminated soils would be mitigated through covering. Some contaminant mobility reductions 
are also likely since the cover would be constructed of asphalt; thus, stormwater infiltration 
would be limited. Treatment and reduction in contaminant volume are not applicable to this 
alternative. 

Short-Term Effectiveness 

OU1 Plant Area Alternative 5 would provide short-term protectiveness, partly because adequate 
fencing and signage is already in place. The creation of land use controls and deed restrictions 
would take a few months to implement; however they would be effective immediately upon 
completion. Minimal risks would be posed to the workers conducting the remedial work during 
implementation since the proposed action predominantly involves placement of soil materials; 
however, these risks would be minimized through development and implementation of 
appropriate health and safety protocols. 

Slight risks may be posed to the community and the environment by potentially increasing 
contaminant transport via air or surface runoff during implementation; these risks would be 
minimized by dust suppression measures and the development and implementation of a SWPPP. 
Cover installation is anticipated to take less than a month. 

Implementability 

OU1 Plant Area Alternative 5 would be implemented using readily available equipment and 
commonly practiced techniques. Appropriate traffic controls and dust suppression measures 
would need to be implemented. Implementation challenges include installing a cover in the 
vicinity of existing Site pavement and structures and coordinating the work to minimize 
disruption to plant operations. 

Cost 

The net present worth and capital costs of OU1 Plant Area Alternative 5 are presented in Table 
4.2.1-2. The total present worth cost for OU1 Plant Area Alternative 5 is estimated to be 
$1,295,000 at a 1E-04 cancer risk level; $1,531,000 at 1E-05; and $1,566,000 at 1E-06. The 
costs associated with the three cancer risk levels for various construction work items, 
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engineering and O&M are presented in Table 4.2.1-7. The cost assumes that the institutional 
controls take 12 months to implement and site inspections are performed annually for 30 years. 
Detailed cost estimates are presented in Appendix G-4-1 and a summary of assumptions, 
volumes, areas, and durations are in Table 4.2.1-5. 

Sustainability 

OU1 Plant Area Alternative 5 has a sustainability score of 18 (out of a possible 25). This 
alternative will be implemented by covering exposed soil that poses a threat to human health. 
This alternative will require relatively less transportation of material and use of heavy 
construction equipment in comparison to Alternative 4, enhancing its sustainability score. In 
addition, this alternative supports sustainable reuse of the land since remediation will limit 
exposure to contaminants. Also relative to Alternative 4, there is less material use and waste 
production. Factors which reduce the sustainability of this alternative include use of natural 
resources and energy (e.g., cover materials and fuel for equipment and vehicles), and air-
pollutant and greenhouse-gas production (e.g., product of vehicle fuel combustion). Table 4.2.1-
4 presents a sustainability score for OU1 Plant Area Alternative 5. 

4.2.1.4 Alternative 6 - Soil Cover + Institutional Controls + Property Access Restrictions 

4.2.1.4.1 Description 

OU1 Plant Area Alternative 6, the Soil Cover with Institutional Controls and Property Access 
Restrictions alternative, includes remedial action components to reduce exposure to contaminant 
concentrations in the soil and groundwater. 

This alternative also includes controls to potential risks and hazards from exposure to 
contamination by implementing institutional controls and property access restrictions. Periodic 
Site reviews would be performed as part of this alternative to evaluate how the Site conditions 
may have changed over time. 

The components of OU1 Plant Area Alternative 6 are described in further detail in the following 
subsections. 

Definition of Areas to be Covered 

To areas to be covered for the protection of human health for the Plant Area Alternative 6 were 
identified on a sample-specific basis by comparing measured concentrations of COCs in 
soil/solid matrix to the RALs. Specifically, the soil cover footprint was defined as follows: 

• Soil locations were identified for covering if any COC in surface (0 to 2 ft bgs) or 
subsurface (>2 ft bgs) soil exceeded the RAL for commercial/industrial workers, utility 
workers, or construction workers. 
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• The horizontal extent of the area for each location was identified based on Site features 

(e.g., the presence of buildings or other structures), adjacent sample results, and best 
professional judgment. 

Footprints of areas to be covered were identified using the above approach for RALs calculated 
using three different cancer risk levels: 1E-06, 1E-05, and 1E-04; the target HQ (1) and the lead 
PRG (800 mg/kg) did not vary between the three cancer risk levels. The RALs for the 1E-06, 1E-
05, and 1E-04 risk levels are presented in Tables 2.3.1-1, 2.3.1-2, and 2.3.1-3, respectively. 

The potential cover footprints identified for the Plant Area are presented on Figure 4.2.1-1 
(1E-06 cancer risk), Figure 4.2.1-2 (1E-05 cancer risk), and Figure 4.2.1-3 (1E-04 cancer risk). 

The results of the risk assessment and the preliminary identification of cover areas assumed all 
soil at the Plant Area was available for direct contact. However, the majority of the Plant Area is 
currently covered with asphalt or concrete. Based on the existing cover at the Site, COCs at only 
one currently uncovered location exceed their respective RALs. Specifically, arsenic and 
chromium concentrations at SB-315 exceed their most conservative RALs (i.e., RALs based on a 
1E-06 cancer risk), but are well within the range of RALs developed for the cancer endpoint and 
do not exceed RALs based on the non-cancer endpoint.  

The areas requiring covering are those that show risk and are identified on Figure 4.2.1-1. Tape 
measurements were made at the site in all exposed plant areas not already covered with asphalt 
or concrete. Soil will be consolidated with the slag material excavated as part of the Slag Pile 
Area remedial actions. 

The surface area soil cover for Alternative 6 will be 18-inches of clean compacted fill with an 
additional 6-inches of gravel placed after subgrade excavation to acquire proper grade. A gravel 
cover instead of a topsoil cover is required because the majority of the excavated and replaced 
materials are in areas that will have vehicular travel. Total soil and gravel quantities are 
summarized in Table 4.2.1-5.  

A gravel-paved storage area is located in the northeast portion of the Plant Area. As part of 
Alternative 6, accumulated soil and vegetation will be removed from the gravel-paved storage 
area and disposed of on-site with the slag at the Slag Pile Area. The quantity of accumulated 
material in the storage area is expected to be small and insignificant relative to the existing 
material currently present at the Slag Pile Area. Following removal of the accumulated material, 
the base, side slopes, and top edges of the storage area will then be lined with asphalt. Total 
asphalt placement in the storage area is assumed to be approximately 4,100 sq yds. 

Use Restrictions and Institutional Controls 

Land use restrictions will be established, requiring that the land use of the Plant Area is 
maintained as commercial/industrial. Additional restrictions would require maintenance of the 
existing fencing and signage around the Plant Area, identification of the potential risks and 
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hazards that exist, and maintenance of the soil cover. Because impacted soil will remain in place, 
potential risks to utility and construction workers involved in subsurface excavations that disturb 
the cover will also be managed through institutional controls. 

Potable use of groundwater at the OU1 Plant Area will be restricted through institutional 
controls. A formal institutional control restricting potable groundwater use is consistent with the 
existing ordinance of the City of LaSalle, which, in conjunction with a MOU between the City 
and IEPA, legally prohibits the drilling of water wells throughout the City of LaSalle for the 
purpose of obtaining a water supply. Potential risks from non-potable groundwater uses (i.e., 
risks to utility and construction workers involved in trenching activities) will also be managed 
through institutional controls. 

An ICMP would be prepared for the Site. The ICMP would detail the land- and groundwater-use 
restrictions to be incorporated. The ICMP would include a checklist of elements to be assessed 
during regularly scheduled on-site inspections. On-site inspections would review the fencing to 
ensure its integrity, verify warning signs are in place and intact, and ensure that any disturbance 
or removal of structures or existing pavement adheres to institutional controls. For cost 
estimating purposes, it is assumed that the institutional control inspections would be performed 
once per year for 30 years. 

4.2.1.4.2 Assessment 

The following sections summarize the assessments for all evaluation criteria for this alternative. 

Overall Protection of Human Health and the Environment 

OU1 Plant Area Alternative 6 includes construction of soil cover, institutional controls, and 
property access restrictions to prevent future human exposures to impacted soil and institutional 
controls to prevent future human exposures to groundwater; therefore, this alternative is 
considered protective of human health and the environment. 

Compliance with ARARs 

OU1 Plant Area Alternative 6 is compliant with ARARs (Table 4.2.1-1). The following ARARs 
are expected be the most important to the potential implementation of this alternative: 

• 35 IAC Part 742.1105(c)(3)(A) and (B) Engineered Barrier Requirements 

• RCRA Criteria for Municipal Solid Waste Landfills for Site Capping [40 CFR 258, 
Subpart F] 

• EPA RSLs – The cover system will limit exposures to contaminated soils and 
groundwater based upon the requirements of this ARAR 

Final MH Zinc FS Report 4-17 



Matthiessen and Hegeler Zinc Company Site  October 2014 
Final Feasibility Study Report  Revision 0 

 
Similar to Alternatives 4 and 5, institutional controls will help limit groundwater exposures, such 
that this alternative is compliant with the Illinois Uniform Environmental Covenants Act. 

Long-Term Effectiveness and Permanence 

OU1 Plant Area Alternative 6 activities will involve the semi-permanent covering of exposed 
soils with COC concentrations that exceed RALs. Regular cover maintenance would be required 
to ensure the long-term effectiveness of the protection. Controls for exposure to residual soil 
contamination and long-term management measures would be taken through the use of 
institutional controls. For cost estimating purposes, it is assumed that the institutional control and 
cover maintenance inspections would be performed once per year for 30 years. However, the 
long-term effectiveness or permanent control on current and potential future risks will be based 
on the Site user’s compliance with the restrictions put in place. 

Reduction of Toxicity, Mobility, and Volume through Treatment 

OU1 Plant Area Alternative 6 would not provide a reduction in the toxicity, mobility, or volume 
of contaminated soil through treatment. However, exposure pathways related to near-surface 
contaminated soils would be mitigated through addition of a new soil cover. Treatment and 
reduction in contaminant volume and mobility are not applicable to this alternative. 

Short-Term Effectiveness 

OU1 Plant Area Alternative 6 would provide short-term protectiveness, partly because adequate 
fencing and signage is already in place. The creation of land use controls and deed restrictions 
would take a few months to implement; however they would be effective immediately upon 
completion. Minimal risks would be posed to the workers conducting the remedial work during 
implementation since the proposed action predominantly involves placement of soil materials; 
however, these risks would be minimized through development and implementation of 
appropriate health and safety protocols. 

Slight risks may be posed to the community and the environment by potentially increasing 
contaminant transport via air or surface runoff during implementation; these risks would be 
minimized by dust suppression measures and the development and implementation of a SWPPP. 
Cover installation is anticipated to take less than a month. 

Implementability 

OU1 Plant Area Alternative 6 would be implemented using readily available equipment and 
commonly practiced techniques. Appropriate traffic controls and dust suppression measures 
would need to be implemented. Implementation challenges include installing a cover in the 
vicinity of existing Site pavement and structures and coordinating the work to minimize 
disruption to plant operations. 
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Cost 

The net present worth and capital costs of OU1 Plant Area Alternative 6 are presented in Table 
4.2.1-2. The total present worth cost for OU1 Plant Alternative 6 is estimated to be $1,428,000 at 
a 1E-04 cancer risk level; $1,620,000 at 1E-05; and $1,666,000 at 1E-06. The costs associated 
with the three cancer risk levels for various construction work items, engineering and O&M are 
presented in Table 4.2.1-8. The cost assumes that the institutional controls take 12 months to 
implement and site inspections are performed annually for 30 years. Detailed cost estimates are 
presented in Appendix G-4-1 and a summary of assumptions, volumes, areas, and durations are 
in Table 4.2.1-5. 

Sustainability 

OU1 Plant Area Alternative 6 has a sustainability score of 16 (out of a possible 25). This 
alternative will be implemented by covering exposed soil that poses a threat to human health and 
the environment. This alternative will require relatively less transportation of material and use of 
heavy construction equipment in comparison to Alternative 4, enhancing its sustainability score. 
In addition, this alternative supports sustainable reuse of the land since remediation is 
implemented, limiting exposure to contaminants. Also relative to Alternative 4, there is less 
material use and waste production. Factors which reduce the sustainability of this alternative 
include use of natural resources and energy (e.g., cover materials and fuel for equipment and 
vehicles), and air-pollutant and greenhouse-gas production (e.g., product of vehicle fuel 
combustion). Table 4.2.1-4 presents a sustainability score for OU1 Plant Area Alternative 6. 

4.2.2 Slag Pile Area Alternatives Analysis 

This section presents an evaluation of alternatives for the protection of human health based on 
direct contact with the Slag Pile Area. A holding pond, which is a currently-operating, permitted 
NPDES facility, associated with Carus manufacturing operations, is located within the Slag Pile 
Area. The pond is used to hold non-contact plant water prior to discharge to the LVR. Otherwise, 
the Slag Pile Area is not used for any purpose. As such, potential current receptors are limited to 
site-specific workers (i.e., based on current Carus facility worker with part-time exposure), utility 
workers, and trespassers. Trespassers and future recreationalists are expected to be non-existent 
or extremely infrequent for the foreseeable future and alternatives developed for the workers 
should be protective of these populations also. The substrate (slag) creates poor habitat for 
ecological receptors. The results of phytotoxicity tests with Slag Pile Area soil/solid matrix also 
indicate a limited potential for revegetation and, thus, limited capacity to support populations of 
ecological receptors. Therefore, the RAOs presented in this section are targeted at reducing risks 
to commercial/industrial workers, utility workers, and construction workers from exposure to 
soil and groundwater. 

The following alternatives for the OU1 Slag Pile Area underwent a detailed evaluation using the 
eight criteria (two Threshold Criteria, five of the seven Primary Balancing Criteria, and 
Sustainability) listed in Section 4.1: 
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• OU1 Slag Pile Area Alternative 1 – No Action 

• OU1 Slag Pile Area Alternative 4 – Excavation and Off-site Disposal + Institutional 
Controls + Property Access Restrictions 

• OU1 Slag Pile Area Alternative 12 – Excavation (with On-Site Consolidation on OU2) + 
Institutional Controls + Property Access Restrictions 

• OU1 Slag Pile Area Alternative 5 – Low Permeability Cover + Institutional Controls + 
Property Access Restrictions 

• OU1 Slag Pile Area Alternative 6 – Soil Cover + Institutional Controls + Property Access 
Restrictions 

• OU1 Slag Pile Area Alternative 14 – Sloping and Benching + Erosion Contol + 
Armoring at the Toe of the Slope + BMPs 

• OU1 Slag Pile Area Alternative 15 – Sloping and Benching + Plantings + Revetments at 
the Toe of the Slope + BMPs 

As noted above in Section 2.3.1.2, the proposed future land use for the Slag Pile Area is 
unknown and the primary receptors include: commercial/industrial worker, construction and 
utility workers, trespassers, and recreationalists. 

4.2.2.1 Alternative 1 – No Action 

4.2.2.1.1 Description 

OU1 Slag Pile Area Alternative 1, the No Action alternative, was retained as a baseline with 
which to compare all other alternatives, in accordance with EPA guidance (US EPA, 1988). This 
alternative would not include remedial action components to contain or reduce contaminant 
concentrations in the soil or groundwater, nor would OU1 Slag Pile Area Alternative 1 include 
any action to stabilize the Slag Pile slope. Also, OU1 Slag Pile Area Alternative 1 would not 
control potential exposure risks by implementing institutional controls or environmental 
monitoring. 

4.2.2.1.2 Assessment 

The following sections summarize the assessments for all evaluation criteria for this alternative. 

Overall Protection of Human Health and the Environment 

OU1 Slag Pile Area Alternative 1 does not include any actions to prevent exposures to the soil or 
groundwater and is not considered protective of human health and the environment. 
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Compliance with ARARs 

Table 4.2.2-1 is a summary of OU1 Slag Pile Area Alternatives compliance with ARARs. The 
No Action alternative does not include any actions to reduce risks from exposure to COCs in 
soil/slag/sediments or groundwater of the Slag Pile Area; therefore, several ARARs could not be 
attained (Table 4.2.2-1). Since the No Action alternative does not involve excavation or disposal 
of wastes, most ARARs were not applicable (see Table 4.2.2-1). 

Long-Term Effectiveness and Permanence 

No controls for exposure and no long-term management measures would be taken. As a result, 
there would not be long-term effectiveness or permanent control on potential risks. 

Reduction of Toxicity, Mobility, and Volume through Treatment 

OU1 Slag Pile Area Alternative 1 would not provide any reduction in toxicity, mobility, or 
volume of contaminated soil through removal or treatment. 

Short-Term Effectiveness 

OU1 Slag Pile Area Alternative 1 would not provide any short-term protectiveness or create any 
additional short-term risks posed to the community, workers, or the environment. 

Implementability 

There are no implementability concerns associated with OU1 Slag Pile Area Alternative 1, since 
no action would be taken. 

Cost 

The net present worth and capital costs of OU1 Slag Pile Area Alternative 1 are presented in 
Table 4.2.2-2 and are estimated to be $23,000. The total cost is low as there would be no 
remedial action although there would be administrative and monitoring costs as presented in 
Table 4.2.2-3. Detailed cost estimates are presented in Appendix G-4-1. 

Sustainability 

OU1 Slag Pile Area Alternative 1 has a total sustainability score of 17 (out of a possible 25). 
This alternative would be implemented without any heavy construction equipment, which 
minimizes the material use, waste production, use of natural resources and energy, air pollutants 
and greenhouse gas production, and impacts to water quality and water resources. Therefore, the 
lack of use of heavy construction equipment enhances the sustainability score of this alternative. 
However, due to the lack of remedial activity associated with this alternative, impacts to water 
quality and water resources are not minimized, and sustainable reuse of the land is not supported 
thereby reducing the sustainability of this alternative. Table 4.2.2-4 presents a sustainability 
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score for OU1 Slag Pile Area Alternative 1 (as well as all of the OU1 Slag Pile Area 
alternatives). 

4.2.2.2 Alternative 4 - Excavation and Off-site Disposal + Institutional Controls + 
Property Access Restrictions 

4.2.2.2.1 Description 

OU1 Slag Pile Area Alternative 4, the Excavation and Off-site Disposal with Institutional 
Controls and Property Access Restrictions alternative, includes remedial action components to 
reduce contaminant concentrations in the soil/solid matrix and groundwater. This alternative 
includes removal of the existing Slag Pile including slag berms used for portions of the holding 
pond and modification or replacement of the holding pond and to regrade the excavated area 
with stable slopes tied in to existing unaltered grades and the river. 

This alternative also includes controls to reduce potential risks and hazards from exposure to 
contamination by implementing institutional controls and property access restrictions. If material 
remaining after excavation does not meet the criteria for unrestricted reuse, periodic Site reviews 
would be performed as part of this alternative to evaluate how the Site conditions may have 
changed over time. 

The components of OU1 Slag Pile Area Alternative 4 are described in further detail in the 
following subsections. 

Definition of Excavation Areas 

On a small scale (i.e., sample-by-sample basis), the concentrations of COCs in samples collected 
from the Slag Pile Area are variable. However, on a large scale, it was assumed that COCs were 
homogenously distributed in the Slag Pile. Given the assumption of homogeneity, it is therefore 
not feasible to establish risk-based excavation areas. Rather, excavation would primarily be 
based on the visual extent of slag. Removal of all the soil/solid matrix material would also 
require replacement with compacted clean fill to an elevation above the river Probable Maximum 
Flood level, assumed to be approximately at elevation 475 feet above mean sea level, or at least 
15 feet above river bottom. The excavation and backfill volumes are summarized in Table 4.2.2-
5. 

Use Restrictions and Institutional Controls 

Land use restrictions may still need to be established because of the adjacent Plant Area, river 
safety, and adjacent properties (including OU2 area), but restrictions should be minimal. 

Potable use of groundwater at the OU1 Slag Pile Area will be restricted through institutional 
controls. A formal institutional control restricting potable groundwater use is consistent with the 
existing ordinance of the City of LaSalle, which, in conjunction with a MOU between the City 
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and IEPA, legally prohibits the drilling of water wells throughout the City of LaSalle for the 
purpose of obtaining a water supply. Potential risks from non-potable groundwater uses (i.e., 
risks to utility and construction workers involved in trenching activities) will also be managed 
through institutional controls. 

An ICMP would be prepared for the Site. The ICMP would detail the land- (if necessary) and 
groundwater-use restrictions to be incorporated. The ICMP would include a checklist of 
elements to be assessed during regularly scheduled on-site inspections. On-site inspections 
would review the fencing to ensure its integrity, verify warning signs are in place and intact, and 
ensure that any disturbance or removal of existing structures or pavement adheres to institutional 
controls. For cost estimating purposes, it is assumed that the institutional control inspections 
would be performed once per year for 30 years. 

4.2.2.2.2 Assessment 

The following sections summarize the assessments for all evaluation criteria for this alternative. 

Overall Protection of Human Health and the Environment 

OU1 Slag Pile Area Alternative 4 includes soil/solid matrix excavation, institutional controls, 
and property access restrictions to prevent exposures to impacted soil/solid matrix and 
institutional controls to prevent exposures to groundwater; therefore, this alternative is 
considered protective of human health and the environment. This alternative would also reduce 
surface runoff and slope erosion into the LVR, protecting beneficial uses of the LVR. 

Compliance with ARARs 

OU1 Slag Pile Area Alternative 4 is compliant with ARARs (Table 4.2.2-1). The following 
ARARs are expected be the most important to the potential implementation of this alternative, 
particularly in regards to the excavation activities: 

• TSCA – Lead-containing wastes will handled in compliance with 15 U.S.C. §§ 2601-
2629; 40 CFR Part 761 

• RCRA – Excavated soils/slag/sediment that are categorized as hazardous waste will be 
handled in compliance with Off-site Land Disposal Subtitle C [40 CFR 260-268] and 
Off-site Land Disposal Subtitle D [40 CFR 258] 

• DOT – Hauling of excavated soils/slag/sediment that are categorized as hazardous 
materials will be transported in compliance with Requirements for the Transport of 
Hazardous Materials [49 CFR 172] 
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• 35 IAC Parts 720 through 725, 728, and 729 – Excavated soils/slag/sediment that are 

categorized as hazardous waste will be handled in compliance with the referenced IAC 
requirements 

• EPA RSLs – The excavated areas/volumes were defined based upon the requirements of 
this ARAR 

Institutional controls will help limit groundwater exposures, such that this alternative is 
compliant with the Illinois Uniform Environmental Covenants Act. 

Long-Term Effectiveness and Permanence 

OU1 Slag Pile Area Alternative 4 excavation activities will involve the permanent removal and 
off-site disposal of soil/solid matrix from the Slag Pile Area. Controls for exposure to residual 
soil contamination above unrestricted reuse levels and long-term management measures would 
be taken through the use of institutional controls. However, the long-term effectiveness or 
permanent control on potential risks will be based on the Site user’s compliance with the 
restrictions put in place. 

Reduction of Toxicity, Mobility, and Volume through Treatment 

OU1 Slag Pile Area Alternative 4 would not provide a reduction in the toxicity or volume of 
contaminated soil. However, excavation and off-site disposal of impacted soil/solid matrix would 
reduce contaminant mobility (i.e., would minimize future impacts to groundwater) since the 
contaminated material would be placed in an engineered (landfill) containment cell. 

Short-Term Effectiveness 

OU1 Slag Pile Area Alternative 4 would provide short-term protectiveness, partly because 
adequate fencing and signage is already in place. The creation of land use controls and deed 
restrictions would take a few months to implement; however, they would be effective 
immediately upon completion. Moderate risks would be posed to the workers conducting the 
remedial work during implementation since the action would involve relatively deep 
excavations; however, these risks would be minimized through development and implementation 
of appropriate health and safety protocols. 

Minimal risks would be posed to the community and the environment from off-site 
transportation of contaminated material and increased risk of contaminant transport by 
potentially reducing slope stability or increasing susceptibility to transport via air or surface 
runoff. These risks would be minimized by complying with DOT regulations, implementing 
health and safety protocols, implementing dust suppression measures, and developing and 
implementing a SWPPP. Excavation activities are expected to last between one and two years. 
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Implementability 

Implementation of OU1 Slag Pile Area Alternative 4 would be challenging given that 
implementation would involve clearing of thick vegetation, deep excavation on uneven and 
unstable ground, and removal of some material that would be located below the water table. 
Appropriate traffic controls and dust suppression measures would need to be implemented.  

Cost 

The net present worth and capital costs of OU1 Slag Pile Area Alternative 4 are presented in 
Table 4.2.2-2. The total present worth cost for OU1 Slag Pile Area Alternative 4 is estimated to 
be approximately $214,069,000. The estimated costs for various construction work items, 
engineering and O&M are presented in Table 4.2.2-6. The cost assumes that the institutional 
controls take 12 months to implement and site inspections are performed annually for 30 years. 
Detailed cost estimates are presented in Appendix G-4-1 and a summary of assumptions, 
volumes, areas, and durations are in Table 4.2.2-5. 

Sustainability 

OU1 Slag Pile Area Alternative 4 has a total sustainability score of 12 (out of a possible 25). 
This alternative would be implemented by excavating Site soil/solid matrix with heavy 
construction equipment, transporting the material for off-site disposal at a landfill, and 
backfilling with non-native fill materials. Factors that contribute to the sustainability score are 
that this alternative will minimize long-term impacts to water quality and water resources, as 
well as support sustainable reuse of the land (other than groundwater use restrictions) since 
remediation would be implemented. Factors which reduce the sustainability of this alternative 
include waste production (e.g., excavated soil/solid matrix), use of natural resources and energy 
(e.g., hauling of non-native fill materials and fuel for equipment and vehicles required for 
excavation/fill activities), and air pollutants and greenhouse gas production (e.g., product of 
vehicle fuel combustion). Table 4.2.2-4 presents a sustainability score for OU1 Slag Pile Area 
Alternative 4. 

4.2.2.3 Alternative 12 – Excavation (with On-site Consolidation on OU2) + Institutional 
Controls + Property Access Restrictions 

4.2.2.3.1 Description 

OU1 Slag Pile Area Alternative 12, the Excavation and On-site Disposal and Consolidation on 
OU2 with Institutional Controls and Property Access Restrictions alternative, includes remedial 
action components to reduce contaminant concentrations in the soil/solid matrix and 
groundwater. This alternative is the same as Alternative 4 with the only difference being that 
instead of off-site disposal at a landfill, the excavated material will be taken to OU2 for 
consolidation. All other procedures, controls, restrictions, implementability issues, and 
restrictions for Alternative 4 are applicable to Alternative 12. 
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4.2.2.3.2 Assessment 

Cost 

The net present worth and capital costs of OU1 Slag Pile Area Alternative 12 are presented in 
Table 4.2.2-2. For the cost estimate of Alternative 12, the unit rate estimate of the on-site 
consolidation on OU2 was based on the SulTRAC cost estimate for OU2 consolidation area cost 
estimate. The unit rate estimate includes costs for the cover, erosion control, and cap for 
consolidation on OU2. The total present worth cost for OU1 Slag Pile Area Alternative 12 is 
estimated to be approximately $101,636,000. The estimated costs for various construction work 
items, engineering and O&M are presented in Table 4.2.2-7. The cost assumes that the 
institutional controls take 12 months to implement and site inspections are performed annually 
for 30 years. Detailed cost estimates are presented in Appendix G-4-1 and a summary of 
assumptions, volumes, areas, and durations are in Table 4.2.2-5. 

Sustainability 

OU1 Slag Pile Area Alternative 12 has a total sustainability score of 15 (out of a possible 25). 
This alternative would be implemented by excavating Site soil/solid matrix with heavy 
construction equipment, transporting the material for on-site consolidation at OU2, and 
backfilling with non-native fill materials. Factors that contribute to the sustainability score are 
that this alternative will minimize long-term impacts to water quality and water resources, as 
well as support sustainable reuse of the land (other than groundwater use restrictions) since 
remediation would be implemented. Factors which reduce the sustainability of this alternative 
include waste production (e.g., excavated soil/solid matrix), use of natural resources and energy 
(e.g., on-site hauling of non-native fill materials and fuel for equipment and vehicles required for 
excavation/fill activities), and air pollutants and greenhouse gas production (e.g., product of 
vehicle fuel combustion). The use of natural resources, energy and the resulting pollutant and 
greenhouse gas production is less for Alternative 12 than Alternative 4 because of the 
significantly reduced hauling distance between the two. Therefore in those categories Alternative 
12 ranks above Alternative 4 but still ranks below all other alternatives. Table 4.2.2-4 presents a 
sustainability score for OU1 Slag Pile Area Alternative 12. 

4.2.2.4 Alternative 5 - Low Permeability Cover + Institutional Controls + Property 
Access Restrictions 

4.2.2.4.1 Description 

OU1 Slag Pile Area Alternative 5, the Low Permeability Cover with Institutional Controls and 
Property Access Restrictions alternative, includes remedial action components to reduce 
exposure to contaminant concentrations in the soil/solid matrix and groundwater. This alternative 
is specific to the Slag Pile Area soil/solid matrix RAO, which focuses on reducing risk from 
exposure to COCs in soil/solid matrix. Additionally, this alternative would reduce infiltration of 
stormwater, which should mitigate transport of COCs downgradient. This alternative does not 
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include the cut slope with benching and toe revetment components or the holding pond cut slope 
and reconstruction components. Although COC-directed remedial action at the Slag Pile Area 
without stabilization components may not be practicable for the long term, it is being included 
for purposes of comparison. (As noted, alternatives that ameliorate slope stability are discussed 
below.) 

OU1 Slag Pile Area Alternative 5 also includes controls to reduce potential risks and hazards 
from exposure to contamination by implementing institutional controls and property access 
restrictions. Periodic Site reviews would be performed as part of this alternative to evaluate how 
the Site conditions may have changed over time. 

The components of OU1 Slag Pile Area Alternative 5 are described in further detail in the 
following subsections. 

Definition of Areas to be Covered 

Areas to be covered for the protection of human health for Slag Pile Area Alternative 5 were 
identified on a sample-specific basis by comparing measured concentrations of COCs in 
soil/solid matrix to the RALs. Specifically, the cover footprint was defined as follows: 

• Soil locations were identified for covering if any COC in surface (0 to 2 ft bgs) or 
subsurface (>2 ft bgs) soil exceeded the RAL for commercial/industrial workers, utility 
workers, or construction workers. 

• The horizontal extent of the area for each location was identified based on adjacent 
sample results and best professional judgment. 

Footprints of soil/solid matrix areas to be covered were identified using the above approach for 
RALs calculated using three different cancer risk levels: 1E-06, 1E-05, and 1E-04; the target HQ 
(1) and the lead PRG (800 mg/kg) did not vary between the three cancer risk levels. The RALs 
for the 1E-06, 1E-05, and 1E-04 risk levels are presented in Tables 2.3.1-1, 2.3.1-2, and 2.3.1-3, 
respectively. 

The potential cover footprints identified for the Slag Pile Area are presented on Figure 4.2.2-1 
(1E-06 cancer risk), Figure 4.2.2-2 (1E-05 cancer risk), Figure 4.2.2-3 (1E-04 cancer risk). 

The Slag Pile Area low permeability cover will consist of 18 inches of compacted clay under 6 
inches of clayey topsoil. 

Use Restrictions and Institutional Controls 

Land use controls will be established requiring that redevelopment of the Slag Pile Area is 
limited to commercial or industrial uses. Additional restrictions would require maintenance of 
the existing fencing and signage around the Slag Pile Area, and identification of the potential 
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risks and hazards that exist. Because impacted soil/solid matrix will remain in place, potential 
risks to utility and construction workers involved in subsurface excavations that disturb the cover 
will also be managed through institutional controls. 

Potable use of groundwater at the OU1 Slag Pile Area will be restricted through institutional 
controls. A formal institutional control restricting potable groundwater use is consistent with the 
existing ordinance of the City of LaSalle, which, in conjunction with a MOU between the City 
and IEPA, legally prohibits the drilling of water wells throughout the City of LaSalle for the 
purpose of obtaining a water supply. Potential risks from non-potable groundwater uses (i.e., 
risks to utility and construction workers involved in trenching activities) will also be managed 
through institutional controls. 

An ICMP would be prepared for the Site. The ICMP would detail the land use restrictions to be 
incorporated. The ICMP would include a checklist of elements to be assessed during regularly 
scheduled on-site inspections. On-site inspections would review the fencing to ensure its 
integrity, verify warning signs are in place and intact, and ensure that any disturbance or removal 
of existing structures or pavement adheres to institutional controls. For cost estimating purposes, 
it is assumed that the institutional control inspections would be performed once per year for 30 
years. 

4.2.2.4.2 Assessment 

The following sections summarize the assessments for all evaluation criteria for this alternative. 

Overall Protection of Human Health and the Environment 

OU1 Slag Pile Area Alternative 5 includes installation of a low permeability cover, institutional 
controls, and property access restrictions to prevent exposures to impacted soil and institutional 
controls to prevent human exposures to groundwater; therefore, this alternative is considered 
protective of human health and the environment. This alternative would also reduce surface 
runoff and slope erosion into the LVR, protecting beneficial uses of the LVR. 

Compliance with ARARs 

OU1 Slag Pile Area Alternative 5 is compliant with ARARs (Table 4.2.2-1). The following 
ARARs are expected be the most important to the potential implementation of this alternative: 

• EPA RSLs – The cover system will limit exposures to contaminated soils/slag/sediments 
and groundwater based upon the requirements of this ARAR 

• 35 IAC Part 807.305c and 807.502 Final Cover and Closure Standards – Illinois landfill 
cover requirements 

Similar to Alternative 4, institutional controls will help limit groundwater exposures, such that 
this alternative is compliant with the Illinois Uniform Environmental Covenants Act. 
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Long-Term Effectiveness and Permanence 

OU1 Slag Pile Area Alternative 5 activities will involve the semi-permanent covering of exposed 
soil/solid matrix deemed to present a threat to human health in the Slag Pile Area. Regular cover 
maintenance would be required to ensure the long-term effectiveness of the protection; however, 
long-term effectiveness or presence of suitable cover on the existing very steep slopes of the Slag 
Pile is considered poor, requiring substantial maintenance and potentially allowing erosion of 
material from the Slag Pile slope to the LVR. (Actions to mitigate potential erosion of material 
from the Slag Pile are not considered in OU1 Slag Pile Area Alternative 5 in order to compare 
Alternative 5 to Alternatives 14 and 15, which include remedial actions to stabilize the Slag Pile 
slope.) Controls for exposure to residual soil/solid matrix contamination and long-term 
management measures would be taken through the use of institutional controls. For cost 
estimating purposes, it is assumed that the institutional control and cover maintenance 
inspections would be performed once per year for 30 years. However, the long-term 
effectiveness or permanent control on current and potential future risks will be based on the site 
user’s compliance with the restrictions put in place. 

Reduction of Toxicity, Mobility, and Volume through Treatment 

OU1 Slag Pile Area Alternative 5 would not provide a reduction in the toxicity, mobility, or 
volume of contaminated soil/solid matrix through treatment. However, some contaminant 
mobility reductions are likely since the cover would be constructed of low permeability 
materials, thus stormwater infiltration would be reduced. Treatment and reduction in 
contaminant volume are not applicable to this alternative. 

Short-Term Effectiveness 

OU1 Slag Pile Area Alternative 5 would provide short-term protectiveness, partly because 
adequate fencing and signage is already in place. The creation of land use and deed restrictions 
would take a few months to implement; however, they would be effective immediately upon 
completion. Working on steep slopes and uneven and unstable ground would pose moderate to 
high risks to the workers conducting the remedial work; minimal risks from chemical exposure 
would be posed to the workers since the proposed action predominantly involves placement of 
soil materials. Both the physical and chemical risks would be minimized through development 
and implementation of appropriate health and safety protocols. 

Slight risks would be posed to the community and the environment from increased risk of 
contaminant transport by potentially reducing slope stability or increasing susceptibility to 
transport via air or surface runoff. These risks would be minimized by health and safety 
protocols, dust suppression measures, and a SWPPP. Cover installation is expected to last several 
months. 
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Implementability 

Implementation of OU1 Slag Pile Area Alternative 5 would be challenging given that 
implementation would involve clearing of thick vegetation and cover construction on steep 
slopes and uneven and unstable ground. Appropriate traffic controls and dust suppression 
measures would need to be implemented. 

Cost 

The net present worth and capital costs of OU1 Slag Pile Area Alternative 5 are presented in 
Table 4.2.2-2. The total present worth cost for OU1 Slag Pile Area Alternative 5 is estimated to 
be $5,279,000 at a 1E-04 cancer risk level and $7,309,000 both at 1E-05 and at 1E-06. The costs 
associated with the three cancer risk levels for various construction work items, engineering and 
O&M are presented in Table 4.2.2-8. The cost assumes that the institutional controls take 12 
months to implement and site inspections are performed annually for 30 years. Detailed cost 
estimates are presented in Appendix G-4-1 and a summary of assumptions, volumes, areas, and 
durations are in Table 4.2.2-5. 

Sustainability 

OU1 Slag Pile Area Alternative 5 has a total sustainability score of 18 (out of a possible 25). 
This alternative would be implemented by covering exposed soil/solid matrix that poses a threat 
to human health and the environment. Factors that enhance the sustainability score are that this 
alternative will require relatively less transportation of material and use of heavy construction 
equipment in comparison to Alternative 4. In addition, this alternative supports sustainable reuse 
of the land since remediation is implemented, limiting exposure to contaminants. Also relative to 
Alternative 4, there is less material use and waste production. Factors that reduce the 
sustainability of this alternative include use of natural resources and energy (e.g., cover materials 
and fuel for equipment and vehicles) and air pollutants and greenhouse gas production (e.g., 
product of vehicle fuel combustion), both during the initial cover installation and during annual 
O&M activities. Table 4.2.2-4 presents a sustainability score for OU1 Slag Pile Area Alternative 
5. 

4.2.2.5 Alternative 6 - Soil Cover + Institutional Controls + Property Access Restrictions 

4.2.2.5.1 Description 

OU1 Slag Pile Area Alternative 6, the Soil Cover with Institutional Controls and Property 
Access Restrictions alternative, includes remedial action components to reduce exposure to 
contaminant concentrations in the soil/solid matrix and groundwater. Importantly, this alternative 
is specific to the Slag Pile Area soil/solid matrix RAO, which focuses on reducing human health 
risk from exposure to COCs via ingestion of, direct contact with, and inhalation of impacted 
soil/solid matrix. This alternative would likely mitigate transport of COCs downgradient due to 
reduction of infiltration resulting from the soil cover. Further, this alternative does not include 
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the cut slope with benching and toe revetment components or the holding pond cut slope and 
reconstruction components. Although COC-directed remedial action at the Slag Pile Area 
without slope stabilization components may not be practicable for the long term, it is being 
included for purposes of comparison. (As noted, alternatives that ameliorate slope stability are 
discussed below.) 

OU1 Slag Pile Area Alternative 6 includes reduction of potential risks and hazards from 
exposure to contamination by implementing institutional controls and property access 
restrictions. Periodic Site reviews would be performed as part of this alternative to evaluate how 
the Site conditions may have changed over time. 

Definition of Areas to be Covered 

Areas to be covered for the protection of human health for Slag Pile Area Alternative 6 were 
identified on a sample-specific basis by comparing measured concentrations of COCs in 
soil/solid matrix to the RALs. Specifically, the cover footprint was defined as follows: 

• Soil locations were identified for covering if any COC in surface (0 to 2 ft bgs) or 
subsurface (>2 ft bgs) soil exceeded the RAL for commercial/industrial workers, utility 
workers, or construction workers. 

• The horizontal extent of the area for each location was identified based on adjacent 
sample results and best professional judgment. 

Footprints of soil/solid matrix areas to be covered were identified using the above approach for 
RALs calculated using three different cancer risk levels: 1E-06, 1E-05, and 1E-04; the target HQ 
(1) and the lead PRG (800 mg/kg) did not vary between the three cancer risk levels. The RALs 
for the 1E-06, 1E-05, and 1E-04 risk levels are presented in Tables 2.3.1-1, 2.3.1-2, and 2.3.1-3, 
respectively. 

The potential cover footprints identified for the Slag Pile Area are presented on Figure 4.2.2-1 
(1E-06 cancer risk), Figure 4.2.2-2 (1E-05 cancer risk), Figure 4.2.2-3 (1E-04 cancer risk). 

Use Restrictions and Institutional Controls 

Land use controls will be established requiring that redevelopment of the Slag Pile Area is 
limited to industrial or commercial uses. Additional restrictions would require maintenance of 
the existing fencing and signage around the Slag Pile Area, and identification of the potential 
risks and hazards that exist. Because impacted soil/solid matrix will remain in place, potential 
risks to utility and construction workers involved in subsurface excavations that disturb the cover 
will also be managed through institutional controls. 

Potable use of groundwater at the OU1 Slag Pile Area will be restricted through institutional 
controls. A formal institutional control restricting potable groundwater use is consistent with the 
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existing ordinance of the City of LaSalle, which, in conjunction with a MOU between the City 
and IEPA, legally prohibits the drilling of water wells throughout the City of LaSalle for the 
purpose of obtaining a water supply. Potential risks from non-potable groundwater uses (i.e., 
risks to utility and construction workers involved in trenching activities) will also be managed 
through institutional controls. 

An ICMP would be prepared for the Site. The ICMP would detail the land use restrictions to be 
incorporated. The ICMP would include a checklist of elements to be assessed during regularly 
scheduled on-site inspections. On-site inspections would review fencing to ensure its integrity, 
verify warning signs are in place and intact, and ensure that any removal or disturbance of 
structures or existing pavement adheres to institutional controls. For cost estimating purposes, it 
is assumed that the institutional control inspections would be performed once per year for 30 
years. 

4.2.2.5.2 Assessment 

The following sections summarize the assessments for all evaluation criteria for this alternative. 

Overall Protection of Human Health and the Environment 

OU1 Slag Pile Area Alternative 6 includes construction of a soil cover, institutional controls, and 
property access restrictions to prevent future human exposures to impacted soil and institutional 
controls to prevent future human exposures to groundwater; therefore, this alternative is 
considered protective of human health and the environment. This alternative would also reduce 
surface runoff and slope erosion into the LVR, protecting beneficial uses of the LVR. 

Compliance with ARARs 

OU1 Slag Pile Area Alternative 6 is compliant with ARARs (Table 4.2.2-1). The following 
ARARs are expected be the most important to the potential implementation of this alternative: 

• 35 IAC Part 807.305c and 807.502 Final Cover and Closure Standards – Illinois landfill 
cover requirements 

• EPA RSLs – The cover system will limit exposures to contaminated soils and 
groundwater based upon the requirements of this ARAR 

Similar to Alternatives 4 and 5, institutional controls will help limit groundwater exposures, such 
that this alternative is compliant with the Illinois Uniform Environmental Covenants Act. 

Long-Term Effectiveness and Permanence 

OU1 Slag Pile Area Alternative 6 activities will involve the semi-permanent covering of exposed 
soils with COC concentrations that exceed RALs the Slag Pile Area. Regular cover maintenance 
would be required to ensure the long-term effectiveness of the protection; however, long-term 
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effectiveness or presence of suitable cover on the existing very steep slopes of the Slag Pile is 
considered poor, requiring substantial maintenance and potentially allowing erosion of material 
from the Slag Pile to the LVR. (Actions to mitigate erosion of material from the Slag Pile are not 
considered in OU1 Slag Pile Area Alternative 6 in order to compare Alternative 6 to Alternatives 
14 and 15, which include remedial actions to stabilize the Slag Pile slope.) Controls for exposure 
to residual soil contamination and long-term management measures would be taken through the 
use of institutional controls. For cost estimating purposes, it is assumed that the institutional 
control and cover maintenance inspections would be performed once per year for 30 years. 
However, the long-term effectiveness or permanent control on current and potential future risks 
will be based on the site user’s compliance with the restrictions put in place. 

Reduction of Toxicity, Mobility, and Volume through Treatment 

OU1 Slag Pile Area Alternative 6 would not provide a reduction in the toxicity, mobility, or 
volume of contaminated soil through treatment. However, the toxicity of exposed contaminated 
soil would be reduced through addition of a new soil cover. Treatment and reduction in 
contaminant volume and mobility are not applicable to this alternative. 

Short-Term Effectiveness 

OU1 Slag Pile Area Alternative 6 would provide short-term protectiveness, partly because 
adequate fencing and signage is already in place. The creation of land use and deed restrictions 
would take a few months to implement; however they would be effective immediately upon 
completion. Working on steep slopes and uneven and unstable ground would pose moderate to 
high risks to the workers conducting the remedial work; minimal risks from chemical exposure 
would be posed to the workers since the proposed action predominantly involves placement of 
soil materials. Both the physical and chemical risks would be minimized through development 
and implementation of appropriate health and safety protocols. 

Slight risks would be posed to the community and the environment from increased risk of 
contaminant transport by potentially reducing slope stability or increasing susceptibility to 
transport via air or surface runoff. These risks would be minimized by health and safety 
protocols, dust suppression measures, and a SWPPP. Cover installation is expected to last several 
months. 

Implementability 

Implementation of OU1 Slag Pile Area Alternative 6 would be challenging given that 
implementation would involve clearing of thick vegetation and cover construction on steep 
slopes and uneven and unstable ground. Appropriate traffic controls and dust suppression 
measures would need to be implemented. 
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Cost 

The net present worth and capital costs of OU1 Slag Pile Area Alternative 6 are presented in 
Table 4.2.2-2. The total present worth for OU1 Slag Pile Area Alternative 6 is estimated to be 
$5,147,000 at a 1E-04 cancer risk level and $7,087,000 both at 1E-05 and at 1E-06. The costs 
associated with the three cancer risk levels for various construction work items, engineering and 
O&M are presented in Table 4.2.2-9. The cost assumes that the institutional controls take 12 
months to implement and site inspections are performed annually for 30 years. Detailed cost 
estimates are presented in Appendix G-4-1 and a summary of assumptions, volumes, areas, and 
durations are in Table 4.2.2-5. 

Sustainability 

OU1 Slag Pile Area Alternative 6 has a total sustainability score of 17 (out of a possible 25). 
This alternative will be implemented by covering exposed soil that poses a threat to human 
health. Factors that enhance the sustainability score are that this alternative will require relatively 
less transportation of material and use of heavy construction equipment in comparison to 
Alternative 4. In addition, this alternative supports sustainable reuse of the land since 
remediation is implemented, limiting exposure to contaminants. Also relative to Alternative 4, 
there is less material use and waste production. Factors that reduce the sustainability of this 
alternative include use of natural resources and energy (e.g., cover materials and fuel for 
equipment and vehicles) and air pollutants and greenhouse gas production (e.g., product of 
vehicle fuel combustion), both during the initial cover installation and during annual O&M 
activities. Table 4.2.2-4 presents a sustainability score for OU1 Slag Pile Area Alternative 6. 

4.2.2.6 Alternative 14 - Sloping and Benching + Revetments at the Toe of the Slope + 
BMPs 

4.2.2.6.1 Description 

OU1 Slag Pile Area Alternative 14, the Sloping and Benching with Revetments at the Toe of the 
Slope and BMPs alternative, includes remedial action components to stabilize the Slag Pile slope 
and, which will reduce stormwater runoff and erosion of material into the LVR. Periodic Site 
reviews would be performed as part of this alternative to evaluate how the Site conditions may 
have changed over time. 

The components of OU1 Slag Pile Alternative 14 are described in further detail in the following 
subsections. 

Sloping and Benching + Revetments + BMPs 

The remedial action components of this alternative apply to the Slag Pile slopes for the full OU1 
length along the river, the top of the Slag Pile where excavated slag from the river-side sloping 
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will be placed, and at the holding pond where the existing slag berm will be sloped and the pond 
will be reconfigured (Figures 4.2.2-4, 4.2.2-5, 4.2.2-6, and 4.2.2-7). 

OU1 Slag Pile Alternative 14 includes removal of the existing Slag Pile Area vegetation, and 
excavation, sloping, and benching of the Slag Pile along the LVR. At a maximum, the 
excavation, sloping, and benching will result in a 1:2 vertical-to-horizontal slope with 5-foot 
wide benches at approximately 32-foot elevation intervals. A minimum 2-foot thick cover 
consisting of 6-inches of clayey topsoil over a minimum 18-inches of compacted soil or 18-
inches of compacted low permeability clay will be placed in minimum two compacted layers. 
The benches on the slope will be graded, draining surface flow to down chutes to the LVR.  

The toe of slope along the river may include, if necessary, an 8-foot wide retained bench, which 
is 3 to 5 feet above the low river level. The toe of slope and top of bench, to an approximate 
elevation of 475 feet above mean sea level, would be protected with 18 inches of riprap over 
geotextile for river erosion protection. An exception to the 1:2 vertical-to-horizontal slope is the 
slope along the LVR near the holding pond located at the south end of OU1; the excavation and 
sloping along the LVR near the holding pond would be at a minimum 1:2.5 (vertical to 
horizontal). The 1:2.5 slope would also be used as the exterior slope for the eastside (river side) 
berm of a modified and newly-constructed holding pond and NPDES discharge point. The east 
side berm or top of the west side hill may also function as a haul route for delivery of soils and 
materials for OU1 and OU2 remedial action work. In that case, revised grading along the pond 
would be needed. 

The alternative remedial action feasibility subgrade grading plan is shown on Figure 4.2.2-4. 
Figure 4.2.2-6 shows a typical slag pile slope section with final cover details and benches. 
Figure 4.2.2-7 shows a typical slag pile slope section with a retained bench that may be included 
at the toe of the slope. 

Additionally, a temporary haul road through the site from Route 6 will be considered during the 
pre-design or design effort. This road would be used both for work on OU1 and OU2. The 
viability of this temporary road is unknown at this time. Accordingly, the road is not included in 
the layout, cost estimate, or evaluation in the FS. 

Results of stability analyses of the original and modified alternative slope at sections shown on 
Figure 4.2.2-4 and plotted on Figure 4.2.2-5 are provided in Appendix G-4-2. The minimum 
factor of safety for the remediated slag pile at Section A is 1.46, exceeding the target minimum 
factor of safety of 1.3. The minimum factor of safety for the slope at Section D along the 
reconstructed holding pond is 1.89, also significantly exceeding the target minimum factor of 
safety of 1.3. 

BMPs will include soil cover seeding selected for growth over the soil-covered Slag Pile and 
additional BMPs, both temporary and permanent, such as straw wattles, graded bench with check 
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dams and rip-rapped down chutes, and top of slope surface runoff control berms and graded 
surface swales would be provided. 

Slag Pile Cover 

Areas to be covered for the protection of human health for Slag Pile Area Alternative 14 were 
identified on a sample-specific basis by comparing measured concentrations of COCs in 
soil/solid matrix to the RALs. Specifically, the cover footprint was defined as follows: 

• Soil locations were identified for covering if any COC in surface (0 to 2 ft bgs) or 
subsurface (>2 ft bgs) soil exceeded the RAL for commercial/industrial workers, utility 
workers, or construction workers. 

• The horizontal extent of the area for each location was identified based on adjacent 
sample results and best professional judgment. 

The footprint of the soil/solid matrix area to be covered was identified using the above approach 
for RALs calculated using a cancer risk levels of 1E-06, a target HQ of 1 and the lead PRG of 
800 mg/kg. The RALs for the 1E-06 risk level are presented in Tables 2.3.1-1 respectively. 

The potential cover footprint identified for the Slag Pile Area is presented on Figure 4.2.2-1. 

Use Restrictions and Institutional Controls 

As described below, the land- and groundwater-use restrictions and institutional controls are 
consistent with those for Slag Pile Area Alternatives 4, 5, and 6. 

Land use controls will be established restricting redevelopment of the Slag Pile Area, including 
the reconfigured slope, to commercial or industrial uses. Additional restrictions would require 
maintenance of the existing fencing and signage around the Slag Pile Area, and identification of 
the potential risks and hazards that exist. Because impacted soil will remain in place, potential 
risks to utility and construction workers involved in subsurface excavations that disturb the cover 
will also be managed through institutional controls. 

Potable use of groundwater at the OU1 Slag Pile Area will be restricted through institutional 
controls. A formal institutional control restricting potable groundwater use is consistent with the 
existing ordinance of the City of LaSalle, which, in conjunction with a MOU between the City 
and IEPA, legally prohibits the drilling of water wells throughout the City of LaSalle for the 
purpose of obtaining a water supply. Potential risks from non-potable groundwater uses (i.e., 
risks to utility and construction workers involved in trenching activities) will also be managed 
through institutional controls. 

An ICMP would be prepared for the Site. The ICMP would detail the land- and groundwater-use 
restrictions to be incorporated. The ICMP would include a checklist of elements to be assessed 

Final MH Zinc FS Report 4-36 



Matthiessen and Hegeler Zinc Company Site  October 2014 
Final Feasibility Study Report  Revision 0 

 
during regularly scheduled on-site inspections. On-site inspections would review the fencing to 
ensure its integrity, verify warning signs are in place and intact, and ensure that any disturbance 
or removal of structures or existing pavement adheres to institutional controls. For cost 
estimating purposes, it is assumed that the institutional control inspections would be performed 
once per year for 30 years. 

4.2.2.6.2 Assessment 

The following sections summarize the assessments for all evaluation criteria for this alternative. 

Overall Protection of Human Health and the Environment 

OU1 Slag Pile Alternative 14 includes sloping and benching measures and construction of 
revetments at the toe of the slope to prevent slag erosion and transport to the LVR. Also, BMPs 
would be implemented to minimize impacted stormwater migration downgradient. This 
alternative addresses areas of the Slag Pile Area through capping or soil cover, and institutional 
controls and property access restrictions are relevant to this alternative. The soil cover would 
also serve as a buffer between slag and burrowing biota thus reducing exposure. This alternative 
is considered protective of human health and the environment. 

Compliance with ARARs 

OU1 Slag Pile Alternative 14 is compliant with ARARs (Table 4.2.2-1). The following ARARs 
are expected be the most important to the potential implementation of this alternative: 

• 35 IAC Part 807.305c and 807.502 Final Cover and Closure Standards – Illinois landfill 
cover requirements 

• EPA RSLs – The excavated areas/volumes were defined based upon the requirements of 
this ARAR. 

Institutional controls will help limit groundwater exposures, such that this alternative is 
compliant with the Illinois Uniform Environmental Covenants Act. 

Long-Term Effectiveness and Permanence 

OU1 Slag Pile Alternative 14 activities will involve the sloping, benching, and revetment 
construction along areas of the Slag Pile adjacent to the LVR. Regular maintenance inspections 
would be required to ensure the long-term effectiveness of the slope protections. Controls for 
stormwater runoff to the LVR would be taken through the use of BMPs. For cost estimating 
purposes, it is assumed that the BMPs and slope/revetment maintenance inspections would be 
performed once per year for 30 years. The long-term effectiveness or permanent control on 
current and potential future risks will also be based on the site user’s compliance with the 
restrictions put in place. 
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Reduction of Toxicity, Mobility, and Volume through Treatment 

OU1 Slag Pile Alternative 14 would not provide a reduction in the toxicity, mobility, and volume 
of contaminated soil/slag through treatment. However, erosion controls would limit the mobility 
of soil and slag at the Site. Soil cover and BMPs would also reduce infiltration and thus mobility 
of COCs. Treatment and reduction in contaminant toxicity and volume are not applicable to this 
alternative. 

Short-Term Effectiveness 

OU1 Slag Pile Alternative 14 would provide short-term protectiveness, partly because fencing 
and signage is already in place. The creation of land use and deed restrictions would take a few 
months to implement; however, they would be effective immediately upon completion. Moderate 
to high risks would be posed to the workers conducting the remedial work during 
implementation due to work on steep and potentially unstable slopes; however, these risks would 
be minimized through development and implementation of appropriate health and safety 
protocols. 

Slight risks would be posed to the community and the environment from increased risk of 
contaminant transport by potentially reducing slope stability or increasing susceptibility to 
transport via air or surface runoff. These risks would be minimized by health and safety 
protocols, dust suppression measures, and a SWPPP. Site work is expected to last several 
months. 

Implementability 

OU1 Slag Pile Alternative 14 would be implemented with some challenge. Due to work around 
steep sloping ground, extra care would be needed to ensure safe access for workers and 
equipment during sloping, benching, and revetment construction. Additional implementation 
challenges include vegetation clearing and grading work on unstable ground. 

Cost 

The cost estimate for OU1 Slag Pile Alternative 14 includes a cost for both a soil cover and a 
low permeability cover over the entire impacted soil/solid matrix material footprint of the Slag 
Pile Area. 

The net present worth and capital costs of OU1 Slag Pile Alternative 14 with both a soil cover 
and low permeability cover are presented in Table 4.2.2-2. The total present worth cost for OU1 
Slag Pile Alternative 14 with a soil cover is $17,986,000 and with a low permeability cover is 
$18,251,000. The costs for various construction work items, engineering and O&M with the soil 
cover and with the low permeability cover are presented in Tables 4.2.2-10 and 4.2.2-11, 
respectively. These costs assume that the institutional controls take 12 months to implement and 
site inspections are performed annually for 30 years. Detailed cost estimates are presented in 
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Appendix G-4-1 and a summary of assumptions, volumes, areas, and durations are in Table 
4.2.2-12. 

Sustainability 

OU1 Slag Pile Alternative 14 has a total sustainability score of 18 (out of a possible 25). Factors 
that enhance the sustainability score are that this alternative would support sustainable reuse of 
the land and includes measures to reduce impacts to water quality. Re-grading and revetment 
construction would require use of heavy construction equipment. Therefore, factors which 
reduce the sustainability of this alternative (relative to Alternative 1 – No Action) include use of 
natural resources and energy (e.g., revetment materials and fuel for equipment and vehicles), and 
air pollutants and greenhouse gas production (e.g., product of vehicle fuel combustion). Table 
4.2.2-4 presents a sustainability score for OU1 Slag Pile Alternative 14. 

4.2.2.7 Alternative 15 - Sloping and Benching + Plantings + Revetments at the Toe of the 
Slope + BMPs 

4.2.2.7.1 Description 

OU1 Slag Pile Alternative 15, the Sloping and Benching with Plantings, Revetments at the Toe 
of the Slope, and BMPs alternative, includes remedial action components to prevent stormwater 
influx and slag erosion to the LVR. The Alternative is identical to Alternative 14, as described in 
Section 4.2.2.5, with the addition of high density tree planting to further stabilize the slope. The 
two-foot cover would be sufficient to support the anticipated tree root depth. 

Periodic Site reviews would be performed as part of this alternative to evaluate how the Site 
conditions may have changed over time. 

4.2.2.7.2 Assessment 

The following sections summarize the assessments for all evaluation criteria for this alternative. 

Overall Protection of Human Health and the Environment 

OU1 Slag Pile Alternative 15 includes sloping and benching measures, plantings, and 
construction of revetments at the toe of the slope to prevent slag erosion and transport to the 
LVR. BMPs would also be implemented to minimize impacted stormwater migration 
downgradient. This alternative addresses areas of the Slag Pile Area through capping or soil 
cover, institutional controls and property access restrictions. The cover would also serve as a 
buffer between slag and burrowing biota thus reducing exposure. This alternative is considered 
protective of human health and the environment. 
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Compliance with ARARs 

OU1 Slag Pile Alternative 15 is compliant with ARARs (Table 4.2.2-1). ARARs of importance 
are the same as those listed for Alternative 14 (see Section 4.2.2.5). 

Similar to Alternative 14, institutional controls will help limit groundwater exposures, such that 
this alternative is compliant with the Illinois Uniform Environmental Covenants Act. 

Long-Term Effectiveness and Permanence 

OU1 Slag Pile Alternative 15 activities will involve the sloping, benching, planting, and 
revetment construction along areas of the Slag Pile adjacent to the LVR. Regular maintenance 
inspections would be required to ensure the long-term effectiveness of the slope protections. 
Controls for stormwater runoff to the LVR would be provided through plant uptake and BMPs. 
For cost estimating purposes, it is assumed that the BMPs and slope/revetment maintenance 
inspections would be performed once per year for 30 years. The long-term effectiveness or 
permanent control on current and potential future risks will also be based on the site user’s 
compliance with the restrictions put in place. 

Reduction of Toxicity, Mobility, and Volume through Treatment 

OU1 Slag Pile Alternative 15 would not provide a reduction in the toxicity, mobility, and volume 
of contaminated soil/slag through treatment. However, erosion controls would limit the mobility 
of soil and slag at the Site. Soil cover and BMPs would also reduce infiltration and thus mobility 
of COCs. Treatment and reduction in contaminant toxicity and volume are not applicable to this 
alternative. No phytoremediation is expected to occur as a result of the planting. 

Short-Term Effectiveness 

OU1 Slag Pile Alternative 15 would provide short-term protectiveness, partly because fencing 
and signage is already in place. The creation of land use and deed restrictions would be effective 
immediately upon completion. Moderate to high risks would be posed to the workers conducting 
the remedial work during implementation due to work on steep and potentially unstable slopes; 
development and implementation of extensive health and safety protocols are needed to reduce 
these risks. 

Slight risks would be posed to the community and the environment from increased risk of 
contaminant transport by potentially reducing slope stability or increasing susceptibility to 
transport via air or surface runoff. These risks would be minimized by health and safety 
protocols, dust suppression measures, and a SWPPP. Site work is expected to last several 
months. 
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Implementability 

OU1 Slag Pile Alternative 15 would be implemented with some challenge. Due to work around 
steep sloping ground, extra care would be needed to ensure safe access for workers and 
equipment during sloping, benching, and revetment construction. Additional implementation 
challenges include vegetation clearing, grading work on unstable ground, and use of workers 
knowledgeable in landscaping techniques for establishment of plantings. 

Cost 

The cost estimates for OU1 Slag Pile Alternative 15 include a cost for both a soil cover and a 
low permeability cover over the entire impacted soil/solid matrix material footprint of the Slag 
Pile Area. 

The net present worth and capital costs of OU1 Slag Pile Alternative 15 with both a soil cover 
and low permeability cover are presented in Table 4.2.2-2. The total present worth cost for OU1 
Slag Pile Alternative 15 with a soil cover is $18,124,000 and with a low permeability cover is 
$18,419,000. The costs for various construction work items, engineering and O&M with the soil 
cover and with the low permeability cover are presented in Tables 4.2.2-13 and 4.2.2-14, 
respectively. These costs assume that the institutional controls take 12 months to implement and 
site inspections are performed annually for 30 years. Detailed cost estimates are presented in 
Appendix G-4-1 and a summary of assumptions, volumes, areas, and durations are in Table 
4.2.2-12. 

Sustainability 

OU1 Slag Pile Alternative 15 has a total sustainability score of 19 (out of a possible 25). Factors 
that enhance the sustainability score are that this alternative would support sustainable reuse of 
the land (within the limits of the land use restrictions) and includes measures to reduce impacts 
to water quality. This alternative provides enhanced ecological reuse of the remediated land due 
to the proposed dense tree plantings. Re-grading and revetment construction would require use of 
heavy construction equipment. Factors which reduce the sustainability of this alternative (relative 
to Alternative 1 – No Action) include use of natural resources and energy (e.g., revetment 
materials and fuel for equipment and vehicles), and air pollutants and greenhouse gas production 
(e.g., product of vehicle fuel combustion). Table 4.2.2-4 presents a sustainability score for OU1 
Slag Pile Alternative 15. 

4.2.3 Groundwater Alternatives Analysis 

Groundwater at the Site is classified by IEPA as Class II General Resource (i.e., non-potable) 
groundwater. There are no groundwater supply wells at OU1 and groundwater is not used for 
potable or industrial uses, including irrigation. Further, an ordinance of the City of LaSalle, in 
conjunction with a MOU between the City and IEPA, legally prohibits the drilling of water wells 
throughout the City of LaSalle for the purpose of obtaining a water supply. Thus, potable use of 
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groundwater is an incomplete exposure pathway under current and reasonably foreseeable future 
conditions. Note, however, the HHRA indicated that hypothetical groundwater consumption 
would be associated with unacceptable risks. Therefore, the RAOs for OU1 groundwater are 
targeted at mitigating potential risks associated with non-potable use scenarios (i.e., risks to 
utility and construction workers involved in trenching activities) and further ensuring that OU1 
groundwater is not used for potable purposes. In addition, the IEPA Class II General Resource 
groundwater standards are an ARAR for OU1. 

As noted, groundwater remedial alternatives were considered OU1-wide. The following 
alternatives for the OU1 Groundwater underwent a detailed evaluation using the eight criteria 
(two Threshold Criteria, five of the seven Primary Balancing Criteria, and Sustainability) listed 
in Section 4.1: 

• OU1 Groundwater Alternative 1 – No Action 

• OU1 Groundwater Alternative 2 – Institutional Controls + Monitoring 

4.2.3.1 Alternative 1 – No Action 

4.2.3.1.1 Description 

OU1 Groundwater Alternative 1, the No Action alternative, was retained as a baseline with 
which to compare all other alternatives, in accordance with EPA guidance (US EPA, 1988). This 
alternative would not include remedial action components to contain or reduce contaminant 
concentrations in groundwater, nor would OU1 Groundwater Alternative 1 control potential 
exposure risks by implementing institutional controls or environmental monitoring. 

4.2.3.1.2 Assessment 

The following sections summarize the assessments for all evaluation criteria for this alternative. 

Overall Protection of Human Health and the Environment 

OU1 Groundwater Alternative 1 does not include any additional actions to prevent exposures to 
the soil or groundwater. Since groundwater use is already prohibited by law at the Site, this 
alternative may be protective of human health and the environment; however, this alternative 
does not require US EPA or IEPA concurrence if the law is changed to allow potable 
groundwater use. This alternative is also not considered protective of utility and construction 
workers involved in trenching activities. 

Compliance with ARARs 

Table 4.2.3-1 is a summary of OU1 Groundwater Alternatives compliance with ARARs. All 
ARARs for the Site are summarized in Table 2.2-1; however, Table 4.2.3-1 includes only the 
ARARs that are applicable to Groundwater. The No Action alternative does not include any 
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actions to reduce risks from exposure to COCs in groundwater; therefore, several ARARs could 
not be attained (Table 4.2.3-1). Since the No Action alternative does not involve excavation or 
disposal of wastes, most ARARs were not applicable (Table 4.2.3-1). 

Long-Term Effectiveness and Permanence 

No controls enforceable by USEPA or IEPA for exposure and no long-term management 
measures would be taken. As a result, there would not be long-term effectiveness or permanent 
control on potential risks. 

Reduction of Toxicity, Mobility, and Volume through Treatment 

OU1 Groundwater Alternative 1 would not provide any reduction in toxicity, mobility, or 
volume of contaminated groundwater through removal or treatment. 

Short-Term Effectiveness 

OU1 Groundwater Alternative 1 would not provide any short-term protectiveness or create any 
additional short-term risks posed to the community, workers, or the environment. 

Implementability 

There are no implementability concerns associated with OU1 Groundwater Alternative 1, since 
no action would be taken. 

Cost 

Similar to the No Action alternatives in the other areas of OU1, the net present worth and capital 
costs of OU1 Groundwater Alternative 1 are estimated to be $23,000. The total cost is low as 
there would be no remedial action although there would be administrative and monitoring costs.  

Sustainability 

OU1 Groundwater Alternative 1 is considered the less sustainable alternative. This alternative 
would be implemented without any heavy construction equipment, which minimizes the material 
use, waste production, use of natural resources and energy, air pollutant and greenhouse gas 
production, and impacts to water quality and water resources. Therefore, the lack of use of heavy 
construction equipment enhances the sustainability score of this alternative. However, due to the 
lack of remedial activity associated with this alternative, impacts to water quality and water 
resources are not minimized, and sustainable reuse of the land is not supported thereby reducing 
the sustainability of this alternative.  
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4.2.3.2 Alternative 2 – Institutional Controls + Monitoring 

4.2.3.2.1 Description 

Land use restrictions will be established, requiring that the land use of the Plant Area and Slag 
Pile Area is maintained as commercial/industrial. Additional restrictions would require 
maintenance of existing fencing and signage around the Site and identification of potential risks 
and hazards that exist. 

Potable use of groundwater at OU1 will be restricted through institutional controls. A formal 
institutional control restricting potable groundwater use is consistent with the IEPA groundwater 
classification (Class II) and an existing ordinance of the City of LaSalle, which, in conjunction 
with a MOU between the City and IEPA, legally prohibits the drilling of water wells throughout 
the City of LaSalle for the purpose of obtaining a water supply. Potential risks from non-potable 
groundwater uses (i.e., risks to utility and construction workers involved in trenching activities) 
will also be managed through institutional controls such as requiring excavation be performed 
under appropriate health and safety protocols. 

An ICMP would be prepared for the Site. The ICMP would detail the land- and groundwater-use 
restrictions to be incorporated. The ICMP would include a checklist of elements to be assessed 
during regularly scheduled on-site inspections. Groundwater monitoring and the establishment of 
GMZs would be required to assess future trends in groundwater quality and to demonstrate 
future compliance with RAOs, including Class II groundwater standards. For cost estimating 
purposes, it is assumed that the institutional control inspections would be performed once per 
year for 30 years. 

4.2.3.2.2 Assessment 

The following sections summarize the assessments for all evaluation criteria for this alternative. 

Overall Protection of Human Health and the Environment 

OU1 Groundwater Alternative 2 includes institutional controls, monitoring, land use restrictions, 
and property access restrictions to prevent human exposures to impacted groundwater; therefore, 
this alternative is considered protective of human health and the environment. 

Compliance with ARARs 

OU1 Groundwater Alternative 2 is compliant with ARARs (Table 4.2.3-1). Potable use 
restrictions are compliant with the IEPA groundwater classification (Class II). Though 
constituent concentrations currently exceed Part 620 Class II standards, it is anticipated that 
compliance can be achieved within a reasonable timeframe. Based on RI analytical results for 
wells screened within geologic material (i.e., wells not screened in or within 10 feet of slag), 
exceedances of Part 620 Class II standards are limited; only cadmium, iron, manganese, zinc, 
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and sulfate were reported in RI samples at concentrations above Class II standards. Institutional 
controls for non-potable scenarios (e.g., construction activities) will further limit groundwater 
exposures and reduce risk to human health. Thus, this alternative is compliant with the following 
ARARs: 

• 35 IAC Part 620: Groundwater Quality 
• Illinois Uniform Environmental Covenants Act 

Long-Term Effectiveness and Permanence 

Long-term management measures would be taken through the use of institutional controls. 
However, the long-term effectiveness or permanent control on potential risks will be based on 
the Site user’s compliance with restrictions put in place. 

Reduction of Toxicity, Mobility, and Volume through Treatment 

OU1 Groundwater Alternative 2 would not provide a reduction in the toxicity, mobility, or 
volume of contaminated groundwater through treatment. 

Short-Term Effectiveness 

OU1 Groundwater Alternative 2 would provide short-term protection. The creation of land use 
controls and deed restrictions would take a few months to implement; however, they would be 
effective immediately upon completion. 

Implementability 

OU1 Groundwater Alternative 2 would be readily implemented, as only the establishment of 
deed and access restrictions is required. 

Cost 

A separate cost estimate for Alternative 2 – Institutional Controls + Monitoring was not 
developed as implementation and maintenance of institutional controls would be addressed 
through implementation of a selected remedy for the Plant Area and the Slag Pile Area. These 
costs are included in the estimates for alternatives under consideration for those study areas. 

Sustainability 

OU1 Groundwater Alternative 2 is considered the more sustainable alternative. The lack of use 
of heavy construction equipment enhances the sustainability score of this alternative. Moreover, 
institutional controls would limit exposure to impacted groundwater, reducing the threat to 
human health. However, due to the lack of remedial activity associated with this alternative, 
impacts to water quality and water resources are not minimized, and sustainable reuse of the land 
is not supported thereby reducing the sustainability of this alternative.  
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4.3 Individual Soil Alternative Analysis for OU2 

Each of the soil alternatives for OU2 may require a pre-design investigation to be performed for 
the RD. Pre-design investigation for the RES soil alternatives is discussed in Section 4.3.5; pre-
design investigation for GW alternatives is discussed in Section 4.4. SulTRAC will conduct pre-
design investigation activities to complete the impacted soils investigation and will conduct soil 
waste characterization, as necessary. The pre-design investigation will take place at the 
beginning of the RD phase. SulTRAC field activities will be conducted in accordance with an 
EPA-approved Sampling and Analysis Plan (SAP) that will be written and approved prior to 
initiation of field work. Access agreements for proposed RES sample locations and possible 
future removal will be gathered prior to the field investigation. 

The on-site areas of OU2 (including B100, RM, and MIA Area) will be sampled as necessary to 
further refine the chosen remedial alternative. The surface and subsurface pre-design 
investigation will be focused in the areas shown on Figures 4.3-1 and 4.3-2. Each cost estimate 
referenced in the following sections includes a line item for the pre-design investigation and is 
based on a unit rate for sampling an area of 1 acre.  

For FS purposes, the following pre-design activities have been assumed for on-site soil areas. 
The estimate assumes up to 5 surface and 5 subsurface soil samples (plus quality control 
samples, for a total of 12 samples) collected at a cost of $3,900 per acre. Up to 2 acres or 
10 locations will be sampled per day during the pre-design investigation. Samples will be 
collected using a direct-push drill rig and will consist of a surface sample between 0 and 2 ft bgs 
and a subsurface sample between 2 ft bgs and refusal. The samples will be analyzed for a subset 
of the following analyses, as required: metals (including hexavalent chromium), PAHs, VOCs, 
and disposal analyses. Analyses will be conducted by a Contract Laboratory Program (CLP) 
laboratory; therefore, no costs are included for the analysis of pre-design investigation samples. 
The pre-design investigation costs include labor, shipping, materials, equipment rental, travel, 
per-diem costs. The cost of the pre-design investigation will be included in each retained 
alternative, with the exception of No Action and Institutional Control Only alternatives 
(specifically, OU2 B100 Alternatives 1 and 2, OU2 RM Alternatives 1 and 2, OU2 MIA 
Alternative 1). The RES Area will also undergo a pre-design investigation; the details are 
presented in Section 4.3.5. 

For OU2 remedial alternatives that include active remediation (soil excavation, ex situ treatment 
by soil washing, and ex situ chemical stabilization) all present physical hazards will be 
demolished during site preparations. The costs to address the physical hazards are split between 
the three IAs in which the physical hazards are present. The physical hazards are present in each 
of the IAs at the following percentages: IA1 – B100 5%, IA2 – RM Area 15%, and IA3 – MIA 
Area 80%. For the Instiutional Controls Only alternatives, the physical hazards will be addressed 
by the institutional controls put in place to protect site users from chemical risks, hazards, and 
safety concerns present in the IA.   
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Each surface and subsurface structure on OU2 will be assessed by a structural engineer to 
evaluate if the structure poses a safety hazard while implementing the soil and GW RAs. In 
addition, asbestos was noted in building material samples collected in the MIA Area during the 
RI. No bulk asbestos product was observed; however, the areas where positive asbestos samples 
were collected shall be inspected by a Licensed Asbestos Site Inspector prior to demolition. If 
ACM is observed, the ACM will be collected, bagged, and disposed of accordingly. If the 
structure is deemed to be structurally unsound and any identified ACM has been removed, the 
structure will be demolished and the material will be crushed and disposed of on-site within the 
on-site consolidation area in the MIA Area of OU2. If possible, some crushed material will be 
used on-site as a recycled material as road base or backfill and metal will be sent off-site to a 
recycling facility. If the structure is deemed structurally sound and safe, the structure will be left 
as-is. Appendix S-3, Table BM-1 lists the structures currently located on OU2 and their current 
condition based on a July 2012 site visit. The building dimensions are approximate and are based 
on field measurements and estimations from aerial site images. Building materials were 
estimated for each structure and will be confirmed during implementation. A summary of the 
information in Appendix S-3, Table BM-1 is presented in Table 2.4.2.1-2. 

With the exception of the No Action and Instiutional Contorls Only alternatives, each physical 
hazard will be demolished using heavy construction equipment and under the supervision of an 
engineer. No explosives will be used during demolition. Continuous dust suppression techniques, 
such as wetting, will be performed to minimize dust generation during demolition activities. 
Perimeter air monitoring will be performed during demolition and samples will be collected and 
analyzed for particulates, metals, and asbestos. Aboveground and subsurface building 
foundations and walls will be demolished. The C/D debris will be stockpiled on-site in the MIA 
Area. Wood debris will be stockpiled separately and will be disposed of off-site. Metal debris 
will be stockpiled separately and will be recycled off-site. Any C/D debris that appears to be 
contaminated (for example with petroleum products, asbestos, etc.) will be stockpiled separately 
with like material and will be inspected by the onsite Engineer and/or Licensed Asbestos 
Inspector. Contaminated pieces of C/D will not be placed within the consolidation area; the 
material will be disposed of off-site in a licensed facility. Any C/D material that exists on OU2 in 
the form of debris piles will also be addressed by this alternative. The piles will be separated by 
material type, as needed, and non-C/D material will be added to the consolidation area. 

Subsurface voids, such as manholes and the abandoned sewer line will be filled with a flowable 
fill material. The flowable fill will be pumped into the sewer line from manholes located 
throughout OU2.  

Any water present in subsurface physical hazards, such as the acid tanks (Building Numbers 64-
67), will be pumped out, tested, and treated or disposed of accordingly. The cost estimate 
assumes that water present in the acid tanks will be transported off-site for treatment and 
disposal as a hazardous liquid. 

Final MH Zinc FS Report 4-47 



Matthiessen and Hegeler Zinc Company Site  October 2014 
Final Feasibility Study Report  Revision 0 

 
For OU2 remedial alternatives that include disposal of soil in the on-site consolidation, the 
consolidation area will be located in the MIA Area of OU2. The costs for construction of the 
consolidation area are divided among the alternatives that will contribute soil to the area (OU2 
Soil B100 Alternative 3, OU2 Soil RM Alternative 3, OU2 Soil MIA Alternative 2, OU2 Soil N 
Alternative 4, and OU2 Soil RES Alternative 3). The consolidation area will be constructed 
within the MIA Area, as shown on Figure 4.3-3. The consolidation area is primarily located 
within the MIA Area; however, a small portion of the proposed location is located in the B100 
Area. The volume estimates for the B100 and MIA Area alternatives that include on-site 
consolidation do not include excavation of material located within the proposed footprint of the 
consolidation area(s).  

Each of the soil alternatives described in the sections below includes volume estimates that are 
based on a number of assumptions. In addition, for active remediation alternatives for B100, RM, 
and MIA, assumptions were made to address physical hazards that would be encoutered while 
implementing the remedial action. The assumptions are stated on the cost-estimate basis sheets in 
Appendix S-6 and include the following: 

• Construction Surveying: 
o Time required to perform pre-remedial survey and stake out areas to be addressed 
o Assume rate of 3 acres per day for B100, RM, and MIA Areas 
o Assume rate of 1 acre per day for N Area, due to dense tree and ground cover 

• Clearing & Grubbing: 
o Low density – assumes less than 20% growth, primarily consists of brush, few 

trees 
o Medium density assumes – 20-50% growth, combination of brush and small trees 
o High density – assumes greater than 50% growth, combination of brush and trees. 

Trees may require special equipment to remove stumps when necessary. 
o Tree and brush removal is assumed to be performed at an average rate of 5 acres 

per day 
• Building/Structure Demolition – concrete footings: 

o Typical demolition includes excavation of concrete footings and foundations 
using a single bucket excavator, hammer attachment, and operator  

o Demolition and excavation of concrete footings/foundations is assumed to be 
performed at an average rate of 750 ft2 of building surface per day, which 
includes material stockpiling 

• Building/Structure Demolition – foundation not included: 
o Typical demolition includes demolition and removal of former structures 

(assumes no foundations need to be removed) using a single bucket excavator and 
operator  

o No explosives or similar will be used during demolition 
o Demolition and stockpiling of material is assumed to be performed at an average 

rate of 1,000 cy per day, which includes material stockpiling 
• Soil Excavation: 
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o “Typical” soil excavation assumes subsurface material is soil, in areas with 

limited obstructions, and can be excavated using a bucket excavator 
o “Difficult” soil excavation assumes subsurface materials include obstructions, 

large debris, or void space that require(s) special attention during excavation 
o “Typical” excavation is assumed to be performed at a rate of 2,000 cubic yards 

(cy) per day 
o “Difficult” excavation is assumed to be performed at a rate of 1,000 cy per day 
o A soil expansion rate of 20 percent is assumed for excavated soil material 

• Special Waste Disposal categories: 
o RCRA – disposal as a RCRA waste is made when the excavated soil material 

exhibits signs of being a characteristically toxic waste due to TCLP 
concentrations. The cost estimate assumes that soil containing total cadmium 
concentrations in excess of 40 milligrams per kilogram (mg/kg) and total lead 
concentrations in excess of 1,100 mg/kg may be a characteristically hazardous 
waste. Depending on the particular area of the site, between 0% and 57% of soil 
(based on RI results) will require disposal as a characteristically hazardous waste 
in accordance with RCRA. 

o TSCA – soil with PCB concentrations in excess of 50 mg/kg will require disposal 
as a TSCA waste. The cost estimates assume that, based on RI results, a small 
volume of soil in the B100 Area will require disposal as a TSCA waste. 

• C/D Debris Removal  
o C/D debris is collected from the surface and subsurface, placed temporarily into 

stockpiles, rinsed, crushed (if necessary), and then transferred to on-site 
consolidation area or transported off-site for recycling or disposal. Rinse water 
will be containerized, tested, and disposed of appropriately. 

o Material will be placed in on-site consolidation area in the MIA Area. Costs for 
the consolidation area are included in the MIA cost estimates. 

o Material will be inspected prior to off-site disposal 
• Air Monitoring & Compliance Sampling 

o Will be conducted during physical hazards demolition.  
o Includes perimeter and personal air sampling devices. Samples will be collected 

and analyzed for particulates, asbestos, and metals. 
o Analytical and personnel costs for samples are included. 

• On-Site Concrete Recycling Equipment Rental 
o Equipment will crush concrete for use in the on-site consolidation area. 
o Crushing of material is assumed to be performed at an average rate of 250 tons 

per hour. 
• Off-Site Recycling 

o Concrete and metal will be rinsed and recycled at an off-site recycling facility. 
o Includes costs of transportation for material. 

• Site Restoration: 
o Tree planting – is assumed to be performed with 1 tree per 250 ft2. The type of 

trees used will be selected during the RD phase. 
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o Seeding – is assumed to be performed at the backfilled areas. Cost is estimated 

per acre. The type of grass seed mixture used will be selected during the RD 
phase. Hydroseeding is assumed to be performed at a rate of 10 acres per day. 

• Work is assumed to be performed 10 hours per day, 5 days per week. 

4.3.1 OU2 Soil B100 Alternatives Analysis 

The following alternatives for OU2 soil at B100 Area underwent a detailed evaluation using the 
seven criteria listed in Section 4.1: 

• OU2 Soil B100 Alternative 1 – No Action 

• OU2 Soil B100 Alternative 2 – Institutional Controls  

• OU2 Soil B100 Alternative 3 – Soil Excavation + On-Site Consolidation under a Soil 
Cover 

• OU2 Soil B100 Alternative 4 – Soil Excavation + Off-Site Disposal  

As noted in Section 2.3.2.2, the future land use for B100 is commercial/industrial and the 
primary receptors include: future commercial / industrial worker, current and future utility 
worker, future construction worker. The following B100 alternatives are discussed based on 
future commercial / industrial land use. Supporting tables, ARARs, cost summary, sustainability 
analysis, and individual alternative costs are presented in Tables 4.3.1-1 through 4.3.1-3, and 
4.3.1.1-1 through 4.3.1.4-1. 

4.3.1.1 OU2 Soil B100 Alternative 1: No Action 

4.3.1.1.1 Description 

OU2 Soil B100 Alternative 1 – No Action, was retained as a baseline against which to compare 
the other alternatives, as required by the NCP. This alternative will not include remedial action 
components to contain or reduce contaminant concentrations in the soil, nor will OU2 Soil B100 
Alternative 1 control potential risks from exposure to contaminated soil by implementing 
institutional controls or environmental monitoring. As required by the NCP, CERCLA-mandated 
five-year reviews will be performed as part of this alternative for 30 years.  

4.3.1.1.2 Assessment 

Overall Protection of Human Health and the Environment 

Potential risks and hazards to human receptors currently exist at B100 for future commercial / 
industrial land-use conditions. Direct contact with surface soil and subsurface soil is associated 
with cancer risks, primarily due to metals, PCBs, PAHs, and asbestos. Potential ecological risks 
are not a concern for future commercial / industrial land-use scenarios. OU2 Soil B100 
Alternative 1 does not include actions to control potential risks or hazards posed to human 
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receptors. As a result, OU2 Soil B100 Alternative 1 is not considered protective of human health 
and the environment. 

Compliance with ARARs 

Chemical-, location-, and action-specific ARARs triggered by OU2 Soil B100 Alternative 1 are 
presented in Table 4.3.1-1. The No Action alternative does not include actions to reduce 
exposure to contamination in surface soils or subsurface soils of the B100 Area; therefore, 
ARARs will not be attained. 

Long-Term Effectiveness and Permanence 

No controls for exposure and no long-term management measures will be taken. As a result, 
OU2 Soil B100 Alternative 1 will be ineffective. 

Reduction of Toxicity, Mobility, and Volume through Treatment 

OU2 Soil B100 Alternative 1 will not provide a reduction in toxicity, mobility, or volume of 
contaminated soil through treatment. 

Short-Term Effectiveness 

OU2 Soil B100 Alternative 1 will not have an impact on the community, workers, or the 
environment during implementation. OU2 Soil B100 Alternative 1 will take no time to 
implement, since no action is being performed. 

Implementability 

OU2 Soil B100 Alternative 1 is considered to be easily implementable, since no RAs will be 
taken. 

Cost 

The construction, management, and O&M costs of OU2 Soil B100 Alternative 1 are presented in 
Table 4.3.1.1-1. O&M costs include CERCLA-mandated five-year reviews for 30 years. No 
capital or construction costs are included, since no action will be performed under this 
alternative. The total cost for OU2 Soil B100 Alternative 1 is estimated to be approximately 
$23,000 for the three risk levels (1E-04, 1E-05, and 1E-06). Soil cost-basis information for OU2 
is presented in Appendix S-6. A summary of costs for the OU2 Soil B100 alternatives is 
included in Table 4.3.1-2. The costs estimated for this alternative are based on the above 
alternative-specific assumptions, and there is a level of uncertainty associated with these 
assumptions. 
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Sustainability 

Alternative 1, No Action, is a highly sustainable alternative due to the lack of construction 
activity completed. The alternative will be implemented without any heavy construction 
equipment, which minimizes the material use, waste production, use of natural resources and 
energy, air pollutants and greenhouse gas generated, and impacts to water quality and water 
resources. However, the alternative will not support sustainable reuse of the land, since no 
remediation will be implemented. OU2 Soil B100 Soil Alternative 1 has a relative sustainability 
score in the “highly sustainable” range (21-25) (see Table 4.3.1-3). 

4.3.1.2 OU2 Soil B100 Alternative 2: Institutional Controls 

4.3.1.2.1 Description 

OU2 Soil B100 Alternative 2 – Institutional Controls, does not include remedial action 
components to contain or reduce contaminant concentrations in the soil. Instead, OU2 Soil B100 
Alternative 2 controls potential risks and hazards from exposure to contaminated soil and 
protects site users from the physical hazards present by implementing institutional controls. 
Annual site reviews and site visits will be performed as part of this alternative to evaluate how 
the site conditions may have changed over time. 

OU2 Soil B100 Alternative 2 includes land-use restrictions requiring that the land use in the 
vicinity of B100 at OU2 be deemed commercial / industrial and includes land use restrictions 
requiring that the area surrounding the physical hazards is restricted from site users. Additional 
restrictions will require maintenance of the existing fencing around the area, additional fencing 
between B100 and the remaining OU2 areas, and signage around the B100 area denoting the 
risks and hazards that exist.  

The institutional controls will be developed in accordance with US EPA’s guidance document: 
Institutional Controls: A Guide to Planning, Implementing, Maintaining and Enforcing 
Institutional Controls at Contaminated Sites (US EPA, 2010a). An ICMP will be prepared for 
the B100 Area. The ICMP will detail the land-use restrictions to be incorporated. The ICMP will 
include a checklist of elements to be assessed during annual site inspections. Elements of the site 
inspections will include review of the fencing to confirm its integrity, verify that warning signs 
are in place and intact, that no structures or existing pavement have been disturbed or removed, 
and that B100 remains in structurally sound and safe condition. Annual site inspections and 
reports, and CERCLA-mandated five-year reviews will be performed as part of this alternative to 
evaluate how site conditions may change over time.  
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4.3.1.2.2 Assessment 

Overall Protection of Human Health and the Environment 

Potential risks and hazards to human receptors currently exist at B100 Area for future 
commercial / industrial land-use conditions. Direct contact with surface soil and subsurface soil 
is associated with cancer risks, primarily due to metals, PCBs, PAHs, and asbestos. Potential 
ecological risks are not a concern for future commercial / industrial land-use scenarios. OU2 Soil 
B100 Alternative 2 relies on institutional controls and CERCLA five-year reviews to control 
potential risks and hazards posed to human receptors. Maintenance of the institutional controls 
will be verified through institutional control site inspections and reports, and the CERCLA five-
year review process. As a result, OU2 Soil B100 Alternative 2 is considered protective of human 
health and the environment.  

Compliance with ARARs 

Chemical-, location-, and action-specific ARARs triggered by OU2 Soil B100 Alternative 2 are 
presented in Table 4.3.1-1. The Institutional Controls alternative will reduce exposure to 
contamination in surface soils and subsurface soils of the B100 Area through land-use and deed 
restrictions by limiting direct contact with the contaminated soil; therefore, ARARs will be 
attained. 

Long-Term Effectiveness and Permanence 

Controls for exposure and long-term management will be implemented through the use of 
institutional controls. This alternative does not include remedial action components to contain or 
reduce contaminant concentrations in the soil; therefore, the source of risk will remain at OU2. 
CERCLA five-year reviews are required for this alternative. The long-term effectiveness or 
permanent control of current and potential future risks will be based on the site user’s 
compliance with the restrictions put in place. OU2 Soil B100 Alternative 2 is somewhat effective 
at controlling the remaining risks. 

Reduction of Toxicity, Mobility, and Volume through Treatment 

OU2 Soil B100 Alternative 2 will not provide any reduction in toxicity, mobility, or volume of 
contaminated soil through treatment. 

Short-Term Effectiveness 

The implementation of OU2 Soil B100 Alternative 2 will not have an impact on the community, 
workers, or the environment during implementation. Some additional fencing and signage will 
require one week for installation. The land-use and deed restrictions are assumed to take up to 
one month to develop and implement.  
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Implementability 

OU2 Soil B100 Alternative 2 is considered to be readily implementable due to the very limited 
construction required. Some coordination between federal, state, and local agencies will be 
required to implement institutional controls. 

Cost 

The construction, management, and O&M costs of OU2 Soil B100 Alternative 2 are presented in 
Table 4.3.1.2-1. The total cost for OU2 Soil B100 Alternative 2 is estimated to be approximately 
$431,000 for 1E-04; $431,000 for 1E-05; and $431,000 for 1E-06. The estimated implementation 
time is 1 month for the three risk levels. The construction and management cost assumes that the 
institutional controls include a deed restriction, ICMP, and additional security fencing around the 
soils in excess of risk levels at B100 and the physical hazards. O&M costs include annual site 
inspections and reports, and CERCLA-mandated five-year reviews. O&M is assumed to be 
conducted for 30 years. Soil cost-basis information for OU2 is presented in Appendix S-6. A 
summary of costs for the OU2 Soil B100 alternatives is included in Table 4.3.1-2. The costs 
estimated for this alternative are based on the above alternative-specific assumptions, and there is 
a level of uncertainty associated with these assumptions. 

Sustainability 

Alternative 2, Institutional Controls, is a highly sustainable alternative due to the minimal 
construction activity required. The alternative will be implemented without any heavy 
construction equipment, which minimizes the material use, waste production, use of natural 
resources and energy, air pollutants and greenhouse gas generated, and impacts to water quality 
and water resources. However, the alternative will not support sustainable reuse of the land, 
since no remediation will be implemented. OU2 Soil B100 Soil Alternative 2 has a relative 
sustainability score in the “highly sustainable” range (21-25) (see Table 4.3.1-3).  

4.3.1.3 OU2 Soil B100 Alternative 3: Soil Excavation + On-Site Consolidation under a 
Soil Cover 

4.3.1.3.1 Description 

OU2 Soil B100 Alternative 3 – Soil Excavation and On-Site Consolidation under a Soil Cover 
includes remedial action components to contain contaminant concentrations in the soil. OU2 Soil 
B100 Alternative 3 addresses potential risks and hazards from exposure to contaminated soil by 
excavating soil with analyte concentrations in excess of RALs and the selected risk level (1E-04, 
1E-05, or 1E-06), based on the pre-design investigation results, and placing those soils in the on-
site consolidation area under a soil cover. This alternative controls potential risks and hazards 
from exposure to contaminated soil by limiting direct contact with impacted soil with analyte 
concentrations that exceeds the RALs by covering the soil with a soil cover. In addition, all 
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physical hazards will be demolished (as described in Section 4.3) and the nonhazardous materials 
not separated out for recycling/reuse will be consolidated in the on-site consolidation area. 

Soil will be excavated from the B100 Area as illustrated on Figures 2.4.2.1-3 through 2.4.2.1-8, 
which show the three risk levels (1E-04, 1E-05, or 1E-06) for surface and subsurface soil. The 
average subsurface depth of analyte concentrations in excess of RALs and the amount of soil to 
be excavated for each of the three risk levels is shown in Table 2.4.2.1-1. No soil beneath the 
building in the B100 Area will be excavated. Prior to excavation, demolition of subsurface 
structures and obstructions will need to be completed. Demolition debris, including concrete 
foundation, steel piping, etc., will need to be separated and classified for either on-site 
consolidation or off-site disposal. The excavated material will be transferred to the consolidation 
area in the MIA on a continuous basis. To limit dust creation, excavated material will be kept 
covered and perimeter air monitoring will be conducted while soil transfers occur on OU2. 
Additional precautions such as soil wetting will be implemented, if necessary, to limit dust 
creation during the excavation and soil transfer. No soil will be disposed of offsite as part of this 
alternative; excavated soil will be placed in the on-site consolidation area. 

The consolidation area will be located primarily in the MIA of OU2. The costs for construction 
of the consolidation area have been divided among the soil alternatives that will contribute soil to 
the area (OU2 Soil B100 Alternative 3, OU2 Soil RM Alternative 3, OU2 Soil MIA 
Alternative 2, OU2 Soil N Alternative 4, and OU2 Soil RES Alternative 3). The costs are divided 
by the percentage of material to be added to the consolidation area from each IA. The B100 Area 
consists of approximately 2.2% of the total volume of the consolidation area. As shown on 
Figure 4.3-3, the consolidation area will be constructed primarily within the MIA Area; 
however, a small portion of the consolidation area will be located in the B100 Area. No soil will 
be excavated beneath the proposed location of the consolidation area. The B100 Area excavated-
soil volume estimate has been adjusted to account for the amount of soil that will not be 
excavated due to its location within the footprint of the on-site consolidation area. The 
consolidation area will be constructed over existing contaminated soil in the MIA and B100 
Areas.  

Excavated soil will be transported from each of the contributing areas and will be placed into a 
single consolidation area. When the contaminated soil has been consolidated, it will be covered 
with a soil cover. For the purposes of this FS Report, the soil cover will consist of 2 feet of a 
compacted clay with a hydraulic conductivity of 1E-07 cm/s, followed by 1 foot of topsoil, 
which will restrict direct contact with contaminated soil. A permeable geotextile liner will be 
placed on top of the contaminated soil in order to demarcate the clean cover from the 
contaminated soil. Erosion mats will be installed to protect and stabilize the cover along the top 
and slopes of the consolidation area. A stormwater drainage system will be installed on each 
slope of the consolidation area and around the perimeter to drain water off of the consolidation 
area and into the existing LaSalle stormwater system. Stormwater drainage system costs are 
included in the MIA Area alternative only, as opposed to being divided among other soil 
alternatives that will contribute soil to the MIA Area. The consolidation area will then be seeded 
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to minimize soil erosion and maintain cover stability. This area will be developed with a 
maximum side slope of 1:3 (vertical: horizontal) to minimize slope failure and possible soil 
erosion. The actual layout of the soil cover will be designed during the RD. 

As part of the OU2 O&M costs, the soil cover on the consolidation area will be inspected and 
repaired, as needed. O&M costs for the consolidation area are included in OU2 Soil MIA 
Alternative 2 – Soil Excavation + On-Site Consolidation under a Soil Cover. Hazardous material 
will be removed from the B100 Area under this alternative; however, CERCLA-mandated five-
year reviews will be performed as part of this alternative to evaluate how site conditions may 
change over time in response to the remedial action.  

4.3.1.3.2 Assessment 

Overall Protection of Human Health and the Environment 

The HHRA identified potential risks and hazards to human receptors at OU2 under current land-
use conditions which were not within acceptable risk guidelines. Direct contact with surface soil 
and subsurface soil is associated with cancer risks, primarily due to metals, PCBs, and asbestos 
(surface soil only) that exceed applicable NCP and IEPA risk-management criteria. Potential 
ecological risks are not a concern for future commercial / industrial land-use scenarios. OU2 Soil 
B100 Alternative 3 includes removal of soils from areas with analyte concentrations in excess of 
RALs and disposing such soils in the on-site consolidation area under a soil cover. OU2 Soil 
B100 Alternative 3 includes RAs that will reduce future human exposures to the soil and is 
considered protective of human health and the environment. The exposure to the soil will be 
reduced but not eliminated, since the contaminated soils will remain onsite. 

Compliance with ARARs 

Chemical-, location-, and action-specific ARARs triggered by OU2 Soil B100 Alternative 3 are 
presented in Table 4.3.1-1. The excavation of soil and on-site consolidation under a soil cover 
alternative will reduce exposure to contamination in surface soils and subsurface soils of the 
B100 area through RAs; therefore, ARARs will be attained. 

Long-Term Effectiveness and Permanence 

OU2 Soil B100 Alternative 3 is a highly effective and permanent remedial action to address the 
risks and hazards posed by COCs in the B100 Area. Controls for exposure and long-term 
management measures will be taken through the use of remedial actions to move the 
contaminated soil to the on-site consolidation area under the soil cover. Once the soil with 
analyte concentrations that exceed RALs is removed from the B100 Area, no risks or hazards 
will remain in the B100 Area soil. 
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Reduction of Toxicity, Mobility, and Volume through Treatment 

OU2 Soil B100 Alternative 3 will provide reductions in mobility by excavating the soil with 
analyte concentrations that exceeds RALs and moving the contaminated soil under a soil cover. 
The soil cover will limit direct contact with the contaminated soil and will limit windblown 
transport of soil. This alternative will not provide reductions in toxicity or volume of the 
contaminated soil since no treatment is being performed. OU2 Soil B100 Alternative 3 is 
somewhat effective at reducing toxicity, mobility, and/or volume. 

Short-Term Effectiveness 

The implementation of OU2 Soil B100 Alternative 3 will have minimal impacts on the 
community, workers, and the environment during implementation. Measures will be conducted 
to limit the risk of off-site migration during remedial activities. Most activities will occur onsite, 
while monitoring will be conducted to verify proper protection of on-site personnel during 
remedial activities. Appropriate perimeter monitoring will be conducted to verify that remedial 
activities do not cause off-site migration. An increase in vehicle traffic, specifically heavy truck 
traffic, will occur during remedial activities to deliver clean backfill soil to the B100 Area to 
replace the excavated material. It is estimated that approximately 110 trucks per day (assuming 
20 tons of soil per truck load) will be required to deliver clean backfill materials to the B100 
Area. Minimal risks would be posed to the community and the environment by off-site 
transportation of contaminated materials and potentially increased transport via air or surface 
runoff. These risks would be minimized by complying with DOT regulations, implementing dust 
suppression measures, and developing and implementing a SWPPP.  OU2 Soil B100 Alternative 
3 will take 4 months for 1E-04 and 1E-05, and 5 months for 1E-06, to implement.  

Implementability 

OU2 Soil B100 Alternative 3 is considered to be readily implementable due to straightforward 
design of soil excavation and transport to the on-site consolidation area; however, a detailed 
design will need to be completed prior to implementation. The presumed location of the 
consolidation area is within the MIA Area. The area is large enough for the required capacity. No 
new technologies will need to be used or implemented.  

Cost 

The total costs of OU2 Soil B100 Alternative 3 are presented in Table 4.3.1.3-1. The total costs 
for OU2 Soil B100 Alternative 3 are estimated to be approximately $3,079,000 for 1E-04; 
$3,193,000 for 1E-05; and $4,046,000 for 1E-06. The estimated implementation time is 4 months 
for 1E-04 and 1E-05, and 5 months for 1E-06. The construction and management cost assumes 
that the area will be excavated using heavy machinery and the soil will be transported to the MIA 
consolidation area on a continuous basis. The cost estimate was developed in accordance with 
the assumptions listed in Section 4.3 and on the cost-basis files in Appendix S-6. O&M costs 
include CERCLA-mandated five-year reviews for 30 years. Soil cost-basis information for OU2 
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is presented in Appendix S-6. A summary of costs for OU2 Soil B100 alternatives is included in 
Table 4.3.1-2. The costs estimated for this alternative are based on the above alternative-specific 
assumptions, and there is a level of uncertainty associated with these assumptions. 

Sustainability 

OU2 Soil B100 Alternative 3 – the Soil Excavation and On-Site Consolidation under a Soil 
Cover is a moderately sustainable alternative due to the level of construction activity required to 
excavate and transport the contaminated soil. The alternative will be implemented through the 
use of heavy construction equipment, which uses natural resources and energy, creates air 
pollutants and generates greenhouse gas, which impacts water quality and water resources. This 
alternative will support sustainable reuse of the land, since soil with analyte concentrations that 
exceeds the RALs will be excavated and consolidated in the MIA. OU2 Soil B100 Soil 
Alternative 3 has a relative sustainability score in the “moderately sustainable” range (16-20) 
(see Table 4.3.1-3). 

4.3.1.4 OU2 Soil B100 Alternative 4: Soil Excavation + Off-Site Disposal  

4.3.1.4.1 Description 

OU2 Soil B100 Alternative 4 – Soil Excavation and Off-Site Disposal, includes remedial action 
components to remove contaminant concentrations in the soil. The OU2 Soil B100 Alternative 4 
reduces potential risks and hazards from exposure to contaminated soil by direct contact through 
excavating soil with analyte concentrations in excess of RALs and of the selected risk level (1E-
04, 1E-05, or 1E-06) and disposing of the contaminated soil offsite. In addition, all physical 
hazards will be demolished (as described in Section 4.3) and the materials will be disposed or 
recycled of off-site. 

Soil will be excavated from the B100 Area as illustrated on Figures 2.4.2.1-3 through 2.4.2.1-8, 
which show the three risk levels (1E-04, 1E-05, or 1E-06) for surface and subsurface soil. The 
average subsurface depth of analyte concentrations in excess of RALs and the amount of soil to 
be excavated for each of the three risk levels is shown in Table 2.4.2.1-1. No soil beneath the 
building in the B100 Area will be excavated. Prior to excavation, demolition of subsurface 
structures and obstructions will need to be completed. Demolition debris, including concrete 
foundation, steel piping, etc., will need to be separated for off-site disposal. The excavated 
material will be stockpiled on OU2 and continuously loaded out to the off-site disposal facility. 
The soil stockpiles will be sampled in accordance with the off-site disposal facility requirements 
(1 sample per 500 cy of material), as specified in 35 IAC Part 740, Appendix A.  

Based on the RI and pre-design investigation results, soil in the B100 Area with analytical results 
that exceed the RCRA threshold concentrations of 1,100 mg/kg of lead and 40 mg/kg of 
cadmium will likely require disposal as a hazardous waste. The disposal analysis for soil will 
include the TCLP metals analysis. If the soil analyte concentrations exceeds the TCLP regulatory 
limits, as stated in the RCRA Land Disposal Regulations (40 CFR Parts 258-268), the soil will 
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be loaded and disposed of separately in a Subtitle C landfill. The cost estimate assumes that 57% 
of surface and 18% of subsurface soil at the B100 Area may have analyte concentrations in 
excess of the TCLP regulatory limits and be classified as a hazardous waste in a Subtitle C 
landfill.  

In addition, the disposal sampling will include asbestos analysis using EPA Method 600 for 
asbestos in soil. If asbestos is detected above 1% in the soil sample, then the soil lot will be 
disposed of as ACM waste. To limit dust creation, excavated material will be kept covered and 
perimeter air monitoring will be conducted while soil transfer is occurring on OU2. Additional 
precautions such as soil wetting will be implemented if necessary to limit dust creation during 
the excavation and soil moving. After excavation, clean soil will be used to backfill the B100 
Area excavation site, then compacted, and the surface will be restored. 

The analytical results of samples collected during the RI showed elevated concentrations of 
PCBs near B100, with a maximum analyte concentration in excess of the TSCA level of 
50 mg/kg (maximum soil concentration detected during the RI was 210 mg/kg at SB250A) 
(40 CFR Part 761). PCBs at concentrations greater than the TSCA level of 50 mg/kg were found 
at two surface locations (collocated samples SB002A/SB409A and SB003A/SB250A) at the 
B100 Area. No subsurface samples had analyte concentrations in excess of the TSCA level. 
Separate excavation areas for the PCB-contaminated surface soils are shown on Figures 2.4.2.1-
3 through 2.4.2.1-5. The soil excavated from these areas will be excavated and stockpiled 
separately from the remainder of the B100 Area soils. If the excavated soils have analyte 
concentrations which exceed the TSCA regulatory limit of 50 mg/kg PCBs, then the soil will be 
disposed of as a hazardous waste at a licensed off-site disposal facility. If the soil concentrations 
do not exceed the TSCA concentration, then the soil will be mixed with the other excavated soil 
from the B100 Area and disposed of at a Subtitle D facility. In addition, the equipment used to 
excavate the PCB area will be decontaminated prior to excavating the remainder of the B100 
Area.  

Under this alternative, soil with analyte concentrations in excess of RALs will be removed from 
the site; therefore no institutional controls are included for this alternative. CERCLA-mandated 
five-year reviews will be performed as part of this alternative to evaluate how site conditions 
may change over time in response to the remedial actions. 

4.3.1.4.2 Assessment 

Overall Protection of Human Health and the Environment 

The HHRA identified potential risks and hazards to human receptors at OU2 under current land-
use conditions which were not within acceptable risk guidelines. Direct contact with surface soil 
and subsurface soil is associated with cancer risks, primarily due to metals, PCBs, and asbestos 
(surface soil only) that are in excess of applicable NCP and IEPA risk-management criteria. 
Potential ecological risks are not a concern for future commercial/industrial land use scenarios. 
OU2 Soil B100 Alternative 4 includes removal of areas with analytical concentrations above 
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RALs and disposal offsite. OU2 Soil B100 Alternative 4 includes RAs that will reduce future 
human exposures to the soil and is considered protective of human health and the environment. 
The exposure to soil will be reduced, since the contamination will be taken offsite.  

Compliance with ARARs 

Chemical-, location-, and action-specific ARARs triggered by OU2 Soil B100 Alternative 4 are 
presented in Table 4.3.1-1. The soil excavation and off-site disposal alternative will reduce 
exposure to contamination in surface soils and subsurface soils of the B100 Area through RAs; 
therefore, ARARs will be attained. 

Long-Term Effectiveness and Permanence 

OU2 Soil B100 Alternative 4 is a highly effective and permanent remedial action to address the 
risks and hazards posed by COCs at the B100 Area. By removing contaminated soil with 
analytical concentrations above RALs at the selected risk level (1E-04 through 1E-06) and 
disposing of the material offsite, the risk onsite will be permanently reduced. With contamination 
being removed from the site and properly disposed at an off-site location, the reliability of the 
alternative will be highly effective and permanent. The long-term effectiveness or permanent 
control on current and potential future risks will be reduced. CERCLA five-year reviews are 
required for this alternative. 

Reduction of Toxicity, Mobility, and Volume through Treatment 

OU2 Soil B100 Alternative 4 will provide reductions in mobility by moving the contaminated 
soil to an off-site disposal facility where it will be placed in a landfill. The off-site landfill will 
limit direct contact with the contaminated soil and will limit windblown transport of soil. This 
alternative will not provide reductions in toxicity or volume of the contaminated soil, since no 
treatment is being applied. OU2 Soil B100 Alternative 4 is somewhat effective at reducing 
toxicity, mobility, and/or volume. 

Short-Term Effectiveness 

The implementation of OU2 Soil B100 Alternative 4 will have significant impacts on the 
community, workers, and/or the environment during implementation. Measures will be 
conducted to limit the risk of off-site migration during remedial activities. Excavation and 
loading activities will occur onsite, while air monitoring will be conducted to verify proper 
protection of on-site personnel during remedial activities. Appropriate perimeter monitoring will 
be conducted to verify that remedial activities will not cause off-site migration. A large increase 
in vehicle traffic, specifically heavy truck traffic, will occur during remedial activities to 
transport the contaminated soils to an off-site facility. It is estimated that approximately 110 
trucks per day (assuming 20 tons of soil per truck load) will be required to deliver clean backfill 
materials to the B100 Area and another 110 trucks per day will be required to transport the 
excavated soil to an off-site disposal facility. Minimal risks would be posed to the community 
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and the environment by off-site transportation of contaminated materials and potentially 
increased transport via air or surface runoff. These risks would be minimized by complying with 
DOT regulations, implementing dust suppression measures, and developing and implementing a 
SWPPP.  OU2 Soil B100 Alternative 4 will take 5 months for 1E-04 and 1E-05, and 6 months 
for 1E-06, to implement.  

Implementability 

OU2 Soil B100 Alternative 4 is considered to be easily implementable due to straightforward 
design of soil excavation and transport to the off-site disposal facility. The implementability of 
the excavation and disposal off-site is fairly straightforward and commonplace for remedial 
activities. No new technologies will need to be used or implemented.  

Cost 

The total costs of OU2 Soil B100 Alternative 4 are presented in Table 4.3.1.4-1. The total costs 
for OU2 Soil B100 Alternative 4 are estimated to be approximately $8,750,000 for 1E-04; 
$9,167,000 for 1E-05; and $12,083,000 for 1E-06. The estimated implementation time is 
5 months for 1E-04 and 1E-05, and 6 months for 1E-06. The construction and management cost 
assumes that the area will be excavated using heavy machinery and the soil will be transported to 
the off-site disposal facility on a continuous basis. O&M costs include CERCLA-mandated five-
year reviews for 30 years. The cost estimate was developed in accordance with the assumptions 
listed in Section 4.3 and on the cost-basis files in Appendix S-6. As discussed in Section 
4.3.1.4.1, the B100 Area includes the excavation and disposal of soil material that will likely 
require disposal in a Subtitle C landfill as a TSCA waste, due to containing concentrations of 
PCBs greater than 50 mg/kg, and as RCRA hazardous waste for containing soil above the TCLP 
threshold concentrations for cadmium and lead. Soil cost-basis information for OU2 is presented 
in Appendix S-6. A summary of costs for the OU2 Soil B100 alternatives is included in Table 
4.3.1-2. The costs estimated for this alternative are based on the above alternative-specific 
assumptions, and there is a level of uncertainty associated with these assumptions. 

Sustainability 

OU2 Soil B100 Alternative 4 – Soil Excavation and Off-Site Disposal is a somewhat sustainable 
alternative due to the level of construction activity required to excavate and transport the 
contaminated soil. The alternative will be implemented through the use of heavy construction 
equipment, which uses energy, creates air pollutants and generates greenhouse gas, and impacts 
water quality and water resources. This alternative will support sustainable reuse of the land, 
since soil containing concentrations of analytes in excess of the RALs will be excavated and 
removed from the MIA. OU2 Soil B100 Soil Alternative 4 has a relative sustainability score in 
the “somewhat sustainable” range (11-15) (see Table 4.3.1-3). 
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4.3.2 OU2 Soil RM Alternatives Analysis 

The following OU2 alternatives for RM Area soil underwent a detailed evaluation using the 
seven criteria listed in Section 4.1: 

• OU2 Soil RM Alternative 1 – No Action 

• OU2 Soil RM Alternative 2 – Institutional Controls 

• OU2 Soil RM Alternative 3 – Soil Excavation + On-Site Consolidation under a Soil 
Cover 

• OU2 Soil RM Alternative 4 – Soil Excavation + Ex Situ Treatment by Soil Washing  

• OU2 Soil RM Alternative 5 – Soil Excavation + Off-Site Disposal  

As noted in Section 2.3.2.2, the future land use for the RM Area is commercial/industrial and the 
primary receptors include: future commercial/industrial worker, current and future utility worker, 
future construction worker. The following RM alternatives are discussed based on future 
commercial / industrial land use. Supporting tables, ARARs, cost summary, sustainability 
analysis, and individual alternative costs are presented in Tables 4.3.2-1 through 4.3.2-3, and 
4.3.2.1-1 through 4.3.2.5-1. 

4.3.2.1 OU2 Soil RM Alternative 1: No Action 

4.3.2.1.1 Description 

OU2 Soil RM Alternative 1 – No Action, was retained as a baseline against which to compare 
other alternatives, as required by the NCP. This alternative will not include remedial action 
components to contain or reduce contaminant concentrations in the soil, nor will OU2 Soil RM 
Alternative 1 control potential risks from exposure to contaminated soil by implementing 
institutional controls or environmental monitoring. As required by the NCP, CERCLA-mandated 
five-year reviews will be performed as part of this alternative for 30 years. 

4.3.2.1.2 Assessment 

Overall Protection of Human Health and the Environment 

Potential risks and hazards to human receptors currently exist at the RM Area for future 
commercial / industrial land-use conditions. Direct contact with surface soil and subsurface soil 
is associated with cancer risks, primarily due to metals, PCBs, PAHs, and asbestos. Potential 
ecological risks are not a concern for future commercial/industrial land-use scenarios. OU2 Soil 
RM Alternative 1 does not include any actions to control potential risks and hazards posed to 
human receptors. As a result, OU2 Soil RM Alternative 1 is not considered protective of human 
health and the environment. 
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Compliance with ARARs 

Chemical-, location-, and action-specific ARARs triggered by OU2 Soil RM Alternative 1 are 
presented in Table 4.3.2-1. The No Action alternative does not include actions to reduce 
exposure to contamination in surface soils or subsurface soils of the RM Area; therefore, ARARs 
will not be attained. 

Long-Term Effectiveness and Permanence 

No controls for exposure and no long-term management measures will be taken. As a result, 
OU2 Soil RM Alternative 1 will be ineffective. 

Reduction of Toxicity, Mobility, and Volume through Treatment 

OU2 Soil RM Alternative 1 will not provide any reduction in toxicity, mobility, or volume of 
contaminated soil through treatment. 

Short-Term Effectiveness 

OU2 Soil RM Alternative 1 will not have an impact on the community, workers, or the 
environment during implementation. OU2 Soil RM Alternative 1 will take no time to implement 
since no action is being performed.  

Implementability 

OU2 Soil RM Alternative 1 is considered easily implementable since no remedial action will be 
taken. 

Cost 

The construction, management, and O&M costs of OU2 Soil RM Alternative 1 are presented in 
Table 4.3.2.1-1. O&M costs include CERCLA-mandated five-year reviews for 30 years. No 
capital or construction costs are included, since no action will be performed under this 
alternative. The total cost for OU2 Soil RM Alternative 1 is estimated to be approximately 
$23,000 for the three risk levels (1E-04, 1E-05, and 1E-06). Soil cost-basis information for OU2 
is presented in Appendix S-6. The cost also assumes CERCLA five-year reviews for 30 years. A 
summary of costs for the OU2 Soil RM alternatives is included in Table 4.3.2-2. The costs 
estimated for this alternative are based on the above alternative-specific assumptions, and there is 
a level of uncertainty associated with these assumptions. 

Sustainability 

OU2 Soil RM Alternative 1, No Action, is a highly sustainable alternative due to the lack 
construction activity completed. The alternative will be implemented without any heavy 
construction equipment, which minimizes the material use, waste production, use of natural 
resources and energy, air pollutants and greenhouse gas generated, and impacts to water quality 
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and water resources. However, the alternative will not support sustainable reuse of the land, 
since no remediation will be implemented. OU2 Soil RM Soil Alternative 1 has a relative 
sustainability score in the “highly sustainable” range (21-25) (see Table 4.3.2-3). 

4.3.2.2 OU2 Soil RM Alternative 2: Institutional Controls 

4.3.2.2.1 Description 

OU2 Soil RM Alternative 2 – Institutional Controls does not include remedial action components 
to contain or reduce contaminant concentrations in the soil. Instead, OU2 Soil RM Alternative 2 
controls potential risks and hazards from exposure to contaminated soil and protects site users 
from the physical hazards present by implementing institutional controls. Periodic site reviews 
will be performed as part of this alternative to evaluate how the site conditions may have 
changed over time. 

OU2 Soil RM Alternative 2 includes land-use restrictions requiring that the land use in the 
vicinity of the RM building at OU2 be either industrial or commercial and includes land 
restrictions requiring that the area surrounding the physical hazards is restricted from site users. 
Additional restrictions will require maintenance of the existing fencing around the area, 
additional fencing between RM building and the remaining OU2 areas, and signage around the 
RM Area denoting the risks and hazards that exist.  

An ICMP will be prepared for the RM Area following EPA guidance (US EPA, 2010a). The 
ICMP will detail the land-use restrictions to be incorporated. The ICMP will include a checklist 
of elements to be assessed during regularly scheduled on-site inspections. Elements of the on-site 
inspections will include review of the fencing to confirm its integrity, verify that warning signs 
are in place and intact, that no structures or existing pavement have been disturbed or removed, 
and that the RM building remains in structurally sound and safe condition. For cost-estimating 
purposes, it is assumed that the institutional control site inspections will be performed once per 
year for 30 years. Annual site inspections and reports, and CERCLA-mandated five-year 
reviews, will be performed as part of this alternative to evaluate how site conditions may change 
over time. 

4.3.2.2.2 Assessment 

Overall Protection of Human Health and the Environment 

Potential risks and hazards to human receptors currently exist at the RM for future commercial / 
industrial land-use conditions. Direct contact with surface soil and subsurface soil is associated 
with cancer risks, primarily due to metals, PCBs, PAHs, and asbestos. Potential ecological risks 
are not a concern for future commercial / industrial land-use scenarios. OU2 Soil RM 
Alternative 2 relies on institutional controls and CERCLA-mandated five-year reviews to control 
potential risks and hazards posed to human receptors. Maintenance of the institutional controls 
will be verified through institutional control site inspections and reports and the CERCLA five-
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year review process. As a result, OU2 Soil RM Alternative 2 is considered protective of human 
health and the environment. 

Compliance with ARARs 

Chemical-, location-, and action-specific ARARs triggered by OU2 Soil RM Alternative 2 are 
presented in Table 4.3.2-1. The Institutional Controls alternative will reduce exposure to 
contamination in surface soils, subsurface soils, and intrusive vapors around the RM Area 
through land-use and deed restrictions; therefore, ARARs will be attained. 

Long-Term Effectiveness and Permanence 

Controls for exposure and long-term management measures will be implemented through the use 
of institutional controls. This alternative does not include remedial action components to contain 
or reduce contaminant concentrations in the soil; therefore, the source of risk will remain at 
OU2. CERCLA-mandated five-year reviews are required for this alternative. The long-term 
effectiveness or permanent control of current and potential future risks will be based on the site 
user’s compliance with the restrictions put in place. OU2 Soil RM Alternative 2 is somewhat 
effective at controlling the remaining risks. 

Reduction of Toxicity, Mobility, and Volume through Treatment 

OU2 Soil RM Alternative 2 will not provide any reduction in toxicity, mobility, or volume of 
contaminated soil through treatment. 

Short-Term Effectiveness 

The implementation of OU2 Soil RM Alternative 2 will not have an impact on the community, 
workers, or the environment during implementation. Additional fencing and signage will require 
one week for installation, and land-use and deed restrictions are assumed to take up to one month 
to implement.  

Implementability 

OU2 Soil RM Alternative 2 is considered readily implementable due to the limited construction 
required. Some coordination between federal, state, and local agencies will be required to 
implement institutional controls. 

Cost 

The construction, management, and O&M costs of OU2 Soil RM Alternative 2 are presented in 
Table 4.3.2.2-1. The total cost for OU2 Soil RM Alternative 2 is estimated to be approximately 
$469,000 for 1E-04; $469,000 for 1E-05; and $469,000 for 1E-06. The estimated implementation 
time is 1 month for the three risk levels. The construction and management cost assumes that the 
institutional controls include a deed restriction, ICMP, and additional security fencing around the 
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soils in excess of risk levels at the RM and the physical hazards. O&M costs include annual site 
inspections and reports, and CERCLA-mandated five-year reviews for 30 years. Soil cost-basis 
information for OU2 is presented in Appendix S-6. A summary of costs for the OU2 Soil RM 
alternatives is included in Table 4.3.2-2. The costs estimated for this alternative are based on the 
above alternative-specific assumptions, and there is a level of uncertainty associated with these 
assumptions. 

Sustainability 

OU2 Soil RM Alternative 2, Institutional Controls, is a highly sustainable alternative due to the 
minimal construction activity required. The alternative will be implemented without any heavy 
construction equipment, which minimizes the material use, waste production, use of natural 
resources and energy, air pollutants and generates greenhouse gas, and impacts to water quality 
and water resources. However, the alternative will not support sustainable reuse of the land since 
no remediation will be implemented. OU2 Soil RM Alternative 2 has a relative sustainability 
score in the “highly sustainable” range (21-25) (see Table 4.3.2-3). 

4.3.2.3 OU2 Soil RM Alternative 3: Soil Excavation + On-Site Consolidation under a Soil 
Cover  

4.3.2.3.1 Description 

OU2 Soil RM Alternative 3 – Soil Excavation and On-Site Consolidation under a Soil Cover 
includes remedial action components to contain contaminant concentrations in the soil. The OU2 
Soil RM Alternative 3 controls potential risks and hazards from exposure to contaminated soil by 
excavating soil with analyte concentrations in excess of RALs of the selected risk level (1E-04, 
1E-05, or 1E-06), based on the pre-design investigation results, and placing those soils in the on-
site consolidation area under a soil cover. This alternative controls potential exposure risks and 
hazards to contaminated soils by limiting direct contact to contaminated soil by consolidating 
impacted soils with analyte concentrations in excess of RALs under a soil cover. In addition, all 
physical hazards will be demolished (as described in Section 4.3) and the nonhazardous materials 
not separated out for recycling/reuse will be consolidated in the on-site consolidation area. 

Soil will be excavated from the RM Area as illustrated on Figures 2.4.2.1-3 through 2.4.2.1-8, 
which show the three risk levels (1E-04, 1E-05, or 1E-06) for surface and subsurface soil. The 
average subsurface depth of analyte concentrations in excess of RALs and the amount of soil to 
be excavated for each of the three risk levels is shown in Table 2.4.2.1-1. No soil beneath the 
RM Building will be excavated. Prior to excavation, demolition of subsurface structures and 
obstructions will need to be completed. Demolition debris, including concrete foundation, steel 
piping, etc., will need to be separated and classified for either on-site consolidation or off-site 
disposal. The excavated material will be transferred to the consolidation area in the MIA Area on 
a continuous basis. To limit dust creation, excavated material will be kept covered and perimeter 
air monitoring will be conducted while soil moving is occurring on OU2. Additional precautions 
such as soil wetting will be implemented if necessary to limit dust creation during the excavation 
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and soil moving. No soil will be disposed of offsite as part of this alternative; excavated soil will 
be placed in the on-site consolidation area. 

The consolidation area will be located primarily in the MIA Area. The construction costs of the 
consolidation area are divided among the soil alternatives that will contribute soil to the area 
(OU2 Soil B100 Alternative 3, OU2 Soil RM Alternative 3, OU2 Soil MIA Alternative 2, OU2 
Soil N Alternative 4, and OU2 Soil RES Alternative 3). The costs are divided by the percentage 
of material to be added to the consolidation area from each IA. The RM Area consists of 
approximately 2.3% of the total volume of the consolidation area. The consolidation area will be 
constructed in the center area of the MIA, as shown on Figure 4.3-3. The consolidation area will 
be constructed over existing contaminated soil in the MIA and B100 Areas. Excavated soil will 
be transported from each of the contributing areas and will be placed into a single consolidation 
area.  

When the contaminated soil has been consolidated, it will be covered with a soil cover. For the 
purposes of this FS Report, the soil cover will consist of 2 feet of compacted clay with a 
hydraulic conductivity of 1E-07 cm/s, followed by 1 foot of topsoil, which will restrict direct 
contact with contaminated soil. A permeable geotextile liner will be placed on top of the 
contaminated soil in order to demarcate the clean cover from the contaminated soil. Erosion mats 
will be installed to protect and stabilize the cover along the top and slopes of the consolidation 
area. A stormwater drainage system will be installed on each slope of the consolidation area and 
around the perimeter to drain water off of the consolidation area and into the existing LaSalle 
stormwater system. Stormwater drainage system costs are included in the MIA Area alternative 
only, as opposed to being divided among other soil alternatives that will contribute soil to the 
MIA Area. The consolidation area will then be seeded to minimize soil erosion and maintain 
cover stability. This area will be developed with a maximum side slope of 1:3 (vertical: 
horizontal) to minimize slope failure and possible soil erosion. The actual layout of the soil cover 
will be designed during the RD. 

As part of the OU2 O&M costs, the soil cover on the consolidation area will be inspected and 
repaired. O&M costs of the consolidation area are included in OU2 Soil MIA Alternative 2 – 
Soil Excavation + On-Site Consolidation under a Soil Cover. Hazardous material will be 
removed from the RM Area under this alternative; however, CERCLA-mandated five-year 
reviews will be performed as part of this alternative to evaluate how site conditions may change 
over time in response to the remedial action.  

4.3.2.3.2 Assessment 

Overall Protection of Human Health and the Environment 

The HHRA identified potential risks and hazards to human receptors at OU2 under current land-
use conditions which were not within acceptable risk guidelines. Direct contact with surface soil 
and subsurface soil is associated with cancer risks, primarily due to metals, PAHs, PCBs, and 
asbestos (surface soil only) that are in excess of applicable NCP and IEPA risk management 
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criteria. Potential ecological risks are not a concern for future commercial/industrial land use 
scenarios. OU2 Soil RM Alternative 3 includes removal and disposal of soil from areas where 
analyte concentrations are in excess of RALs in the on-site consolidation area with a soil cover. 
OU2 Soil RM Alternative 3 includes RAs that will reduce future human exposures to the soil and 
is considered protective of human health and the environment. The exposure will be reduced but 
not eliminated, since the contamination will remain onsite. OU2 Soil RM Alternative 3 also 
relies on CERCLA five-year reviews to control potential risks and hazards posed to human 
receptors. 

Compliance with ARARs 

Chemical-, location-, and action-specific ARARs triggered by OU2 Soil RM Alternative 3 are 
presented in Table 4.3.2-1. The excavation of soil and on-site consolidation under a soil cover 
alternative will reduce exposure to contamination in surface soils and subsurface soils of the RM 
Area through RAs; therefore, ARARs will be attained. 

Long-Term Effectiveness and Permanence 

OU2 Soil RM Alternative 3 is a highly effective and permanent remedial action to address the 
risks and hazards posed by COCs at the RM Area. Controls for exposure and long-term 
management measures will be taken through the use of remedial actions to move the 
contaminated soil to the on-site consolidation area under the soil cover. CERCLA five-year 
reviews are required for this alternative. Once the soils with analyte concentrations in excess of 
RALs are removed from the RM Area, no risks or hazards will remain in the RM Area soil.  

Reduction of Toxicity, Mobility, and Volume through Treatment 

OU2 Soil RM Alternative 3 will provide reductions in mobility by excavating the soil with 
analyte concentrations in excess of RALs and moving the contaminated soil under a soil cover. 
The soil cover will limit direct contact with the contaminated soil and will limit windblown 
transport of soil. This alternative will not provide reductions in toxicity or volume of the 
contaminated soil, since no treatment is being applied. OU2 Soil RM Alternative 3 is somewhat 
effective at reducing toxicity, mobility, and/or volume. 

Short-Term Effectiveness 

The implementation of OU2 Soil RM Alternative 3 will have minimal impacts on the 
community, workers, or the environment during implementation. Measures will be conducted to 
limit the risk of off-site migration during remedial activities. Soil excavation and re-grading 
activities will occur onsite; air monitoring will be conducted to verify proper protection of on-
site personnel during remedial activities. Appropriate perimeter monitoring will be conducted to 
verify that remedial activities will not cause off-site migration. An increase in vehicle traffic, 
specifically heavy truck traffic, will occur during remedial activities to deliver clean backfill soil 
to the RM Area to replace the excavated material. It is estimated that approximately 110 trucks 
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per day (assuming 20 tons of soil per truck load) will be required to deliver clean backfill 
materials to the RM Area. Minimal risks would be posed to the community and the environment 
by off-site transportation of contaminated materials and potentially increased transport via air or 
surface runoff. These risks would be minimized by complying with DOT regulations, 
implementing dust suppression measures, and developing and implementing a SWPPP.  OU2 
Soil RM Alternative 3 will take 2 months for 1E-04, 3 months for 1E-05, and 4 months for 1E-06 
to implement. 

Implementability 

OU2 Soil RM Alternative 3 is considered to be readily implementable due to straightforward 
design of soil excavation and transport to the on-site consolidation area; however, a detailed 
design will need to be completed prior to implementation. The presumed location of the 
consolidation area is within the MIA Area. The area is large enough for the required capacity. No 
new technologies will need to be used or implemented.  

Cost 

The total costs of OU2 Soil RM Alternative 3 are presented in Table 4.3.2.3-1. The total cost for 
OU2 Soil RM Alternative 3 is estimated to be approximately $3,180,000 for 1E-04; $3,588,000 
for 1E-05; and $4,505,000 for 1E-06. The estimated implementation time is 2 months for 1E-04, 
3 months for 1E-05, and 4 months for 1E-06. The construction and management cost assumes 
that the area will be excavated using heavy machinery and the soil will be transported to the off-
site disposal facility on a continuous basis. The cost estimate was developed in accordance with 
the assumptions listed in Section 4.3 and on the cost-basis files in Appendix S-6. O&M costs 
include CERCLA-mandated five-year reviews for 30 years. Soil cost-basis information for OU2 
is presented in Appendix S-6. A summary of costs for the OU2 Soil RM alternatives is included 
in Table 4.3.2-2. The costs estimated for this alternative are based on the above alternative-
specific assumptions, and there is a level of uncertainty associated with these assumptions. 

Sustainability 

OU2 Soil RM Alternative 3 – Soil Excavation and On-Site Consolidation under a Soil Cover is a 
moderately sustainable alternative due to the level of construction activity required to excavate 
and transport the contaminated soil. The alternative will be implemented through the use of 
heavy construction equipment, which uses natural resources and energy, creates air pollutants 
and generates greenhouse gas, and impacts water quality and water resources. This alternative 
will support sustainable reuse of the land, since soil with analyte concentrations in excess of 
RALs will be excavated and consolidated in the MIA Area. OU2 Soil RM Soil Alternative 3 has 
a relative sustainability score in the “moderately sustainable” range (16-20) (see Table 4.3.2-3). 
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4.3.2.4 OU2 Soil RM Alternative 4: Soil Excavation + Ex Situ Treatment by Soil Washing 

4.3.2.4.1 Description 

OU2 Soil RM Alternative 4 – Soil Excavation and Ex Situ Treatment by Soil Washing includes 
remedial action components to treat contaminant concentrations in the soil. Under this 
alternative, the soil will be excavated where exposure risks for human receptors are in excess of 
the selected risk level (1E-04, 1E-05, or 1E-06). The excavated soil will be treated by soil 
washing to reduce analyte concentrations to risk-based RALs and the potential risks to human 
receptors to within risk-management range. Prior to excavation, demolition of subsurface 
structures and obstructions will need to be completed (as described in Section 4.3). Demolition 
debris, including concrete foundation, steel piping, etc., will need to be separated for off-site 
disposal.  

OU2 Soil RM Alternative 4 consists of six components: (1) excavating contaminated soil, 
(2) transporting excavated soil from the RM Area to an on-site soil-washing treatment location 
established within the MIA Area, (3) soil-washing treatment, rinsing, and dewatering, 
(4) transporting washed and dewatered soil back to its original excavation location in the RM 
Area for backfill, (5) compacting the soil and restoring the site ground surface, and 
(6) transporting and disposing of washing wastewater and dewatered sludge (ITRC, 1997). 
Assuming a 400 ton/day treatment capacity, a total of 4 months, 4 months, and 6 months for 
selected risk levels of 1E-04, 1E-05, and 1E-06, respectively, are estimated to conduct 
excavation, ex situ treatment, backfill, and site restoration. 

It is assumed that a soil-washing system will be built onsite, in the MIA Area. The excavated soil 
from the RM Area will be transported to the MIA Area for treatment and dewatering, and then 
transported back to the original excavation RM Area for backfill and ground surface restoration. 
The soil-washing system will likely consist of the following major components:  

• Pretreatment unit. Before soil washing, excavated soil will need to be pretreated to 
remove large debris, rocks, and soil clods. 

• Separation unit. This unit is designed to make a precise first cut at the selected interface 
of coarse- and fine-grained solids.  

• Coarse-grain treatment unit. Due to the presence of inorganic (metals, asbestos) and 
organic (PAHs, PCBs) contaminants in soil, a sequential soil-washing system will likely 
be required. Two coarse-grain treatment units will be needed: one for inorganics and the 
other for organic treatment.  

• Fine-grain treatment unit. Same as coarse-grain treatment unit; two fine-grain treatment 
units will likely be required. 
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Details of the system, including the washing agent, will be designed in the RD phase. To 
enhance soil washing, surfactants will be used. For the purposes of this FS cost estimate, 
Ethylenediaminetetraacetic acid (EDTA) and Surfacpol (ethoxylated nonylphenol) are assumed 
to be the soil-washing solutions selected for treatment. The soil-washing solutions to be used 
during the remedial action will be assessed during the RD. EDTA is often selected as the 
chelating agent for metals and Surfacpol (ethoxylated nonylphenol) as a surfactant for PAHs. 
Soil-washing solutions to address PCBs and asbestos will be selected during the RD. The 
washing process may need to be repeated in order to meet the RALs. A final rinsing stage with 
clean water may also be needed. Wash wastewater will be recycled back to the soil-washing unit. 
The soil-washing wastewater will be characterized before disposal at a proper waste treatment 
and disposal center. For cost analysis purposes, it is assumed that wastewater will be manifested 
and disposed of as an industrial or hazardous waste for further treatment. The cost estimate 
assumes that approximately 40 gallons of wastewater will be produced for each cy of soil treated 
by the soil washing. The dewatered sludge will also be disposed of at a landfill; the cost estimate 
assumes that 20% of the treated soil will end up being disposed of as waste sludge. For cost 
analysis purposes, the sludge is assumed to be a RCRA hazardous waste that will be disposed of 
at an appropriate landfill. 

Both bench- and pilot-scale testing must be conducted prior to full-scale design of a soil-washing 
application. The actual washing chemicals and solution concentrations will be selected after the 
bench- and pilot-scale testing. Costs for both bench- and pilot-scale testing are included in the 
cost estimate. Hazardous material will be treated and waste will be removed from the RM Area 
under this alternative; however, CERCLA-mandated five-year reviews will be performed as part 
of this alternative to evaluate how site conditions may change over time in response to the 
remedial action. 

4.3.2.4.2 Assessment 

Overall Protection of Human Health and the Environment 

The HHRA identified potential risks and hazards to human receptors at OU2 under current land-
use conditions which were not within acceptable risk guidelines. Direct contact with surface soil 
and subsurface soil is associated with cancer risks, primarily due to metals, PAHs, PCBs, and 
asbestos (one surface soil location only) that are in excess of applicable NCP and IEPA risk-
management criteria. Potential ecological risks are not a concern for future commercial/industrial 
land-use scenarios. OU2 Soil RM Alternative 4 will include treatment of contaminated soils and 
reduce analyte concentrations to below RALs using soil-washing technology. OU2 Soil RM 
Alternative 4 will reduce exposure risks for human receptors. Therefore, this OU2 Soil RM 
Alternative 4 will be protective of human health and the environment. 

Compliance with ARARs 

Chemical-, location-, and action-specific ARARs triggered by OU2 Soil RM Alternative 4 are 
presented in Table 4.3.2-1. The excavation of soil and ex situ soil-washing treatment will reduce 
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exposure to contamination in surface and subsurface soils of the RM Area through RAs; 
therefore, ARARs will be attained. 

Long-Term Effectiveness and Permanence 

OU2 Soil RM Alternative 4 will employ soil-washing technology to treat excavated / 
contaminated soil and reduce analyte concentrations in soil at the RM Area to below RALs. OU2 
Soil RM Alternative 4 is considered effective for meeting the long-term effectiveness and 
permanence criterion. Ex situ soil washing may be less effective on PCBs and asbestos than on 
metals and PAHs; therefore, additional washing cycles or the use of a secondary washing 
solution may be necessary. CERCLA five-year reviews are required for this alternative. 

Reduction of Toxicity, Mobility, and Volume through Treatment 

OU2 Soil RM Alternative 4 will reduce the mass of COCs in soil with ex situ soil-washing 
technology to allow for reuse of the RM Area for commercial/industrial purposes. Additionally, 
by reducing the COC mass, the toxicity of soil and the mobility and volume of the COC in soil at 
the Site will also be reduced. In addition, contaminated wastewater will be transported to a 
proper treatment plant for further treatment. As a result, OU2 Soil RM Alternative 4 is highly 
effective in the reduction of toxicity, mobility, and volume through treatment. 

Short-Term Effectiveness  

Under OU2 Soil RM Alternative 4, field activities include (1) excavation of contaminated soil, 
(2) transportation of excavated soil to treatment location, (3) transportation of treated soil back to 
original location, (4) backfill of washed soil, and (5) compaction of soil and site ground surface 
restoration. The whole process is estimated to take 4 months, 4 months, and 6 months for 
excavation, ex situ treatment, backfill, and site restoration at selected risk levels of 1E-04, 1E-05, 
and 1E-06, respectively, assuming a 400 ton/day treatment capacity. During these field activities, 
workers could potentially be exposed to contaminated soil; however, exposure risk to workers 
will be reduced with implementation of a HASP and proper personal protective equipment 
(PPE). Therefore, OU2 Soil RM Alternative 4 is considered to have minimal short-term impacts 
during implementation. 

Implementability  

Excavation and backfill of soil and site ground surface restoration are very common remediation 
practices and highly implementable. Soil-washing technology is a widely used remediation 
technology for contaminated soil, and is easy to implement. However, the excavation area will 
need to remain open while the excavated soil undergoes the soil-washing treatment. The open 
excavation will need to be managed to deal with rain water, infiltrating GW, and worker safety. 
Comparing this alternative to other RM Area remedial alternatives, which involve fewer 
remediation processes, OU2 Soil RM Alternative 4 is implementable. 
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Cost 

Table 4.3.2.4-1 includes an estimate of costs for OU2 Soil RM Alternative 4. The total for OU2 
Soil RM Alternative 4 is estimated to be approximately $8,862,000 for 1E-04; $10,021,000 for 
1E-05; and $13,795,000 for 1E-06. The estimated implementation time is 4 months for 1E-04; 
4 months for 1E-05; and 6 months for 1E-06. Further details of the estimated costs are presented 
in Appendix S-6. O&M costs include CERCLA-mandated five-year reviews for 30 years. 
Detailed cost analyses are presented in Appendix S-6. A summary of costs for the soil RM Area 
alternatives is included in Table 4.3.2-2. The costs estimated for this alternative are based on the 
above alternative-specific assumptions, and there is a level of uncertainty associated with these 
assumptions. 

Sustainability  

OU2 Soil RM Alternative 4 – Soil Excavation and Ex Situ Treatment by Soil Washing will 
involve extensive construction activities compared to other alternatives for the RM Area. Heavy 
equipment, including excavators, loaders, trucks, soil-washing and dewatering equipment, and 
soil compactors, will increase the use of disposable materials, natural resources and energy, as 
well as augment the production of wastes, air pollutants, and greenhouse gases. By-products 
(wastewater) of this alternative also will require additional treatment prior to release. OU2 Soil 
RM Alternative 4 has a relative sustainability score in the “somewhat sustainable” range (11-15) 
(see Table 4.3.2-3). 

4.3.2.5 OU2 Soil RM Alternative 5: Soil Excavation + Off-Site Disposal  

4.3.2.5.1 Description 

OU2 Soil RM Alternative 5 – Soil Excavation and Off-Site Disposal includes remedial action 
components to remove contaminant concentrations in the soil. OU2 Soil RM Alternative 5 
reduces potential risks and hazards from exposure to contaminated soil by excavating soil with 
analyte concentrations in excess of RALs and the selected risk level (1E-04, 1E-05, or 1E-06) 
and disposing of the contaminated soil offsite. In addition, all physical hazards will be 
demolished (as described in Section 4.3) and the nonhazardous materials will be disposed of or 
recycled of off-site. 

Soil will be excavated from the RM Area as illustrated on Figures 2.4.2.1-3 through 2.4.2.1-8, 
which show the three risk levels (1E-04, 1E-05, or 1E-06) for surface and subsurface soil. The 
average subsurface depth of analyte concentrations in excess of RALs and the amount of soil to 
be excavated for each of the three risk levels is shown in Table 2.4.2.1-1. No soil beneath the 
RM building will be excavated. Prior to excavation, demolition of subsurface structures and 
obstructions will need to be completed. Demolition debris, including concrete foundation, steel 
piping, etc., will need to be separated for off-site disposal. The excavated material will be 
stockpiled on OU2 and continuously loaded out to the off-site disposal facility. The soil 
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stockpiles will be sampled in accordance with the off-site disposal facility requirements 
(1 sample per 500 cy of material), as specified in 35 IAC Part 740 Appendix A.  

Based on the RI and pre-design investigation results, some soil in the RM Area contains sample 
results that exceed the RCRA threshold concentrations of 1,100 mg/kg of lead and 40 mg/kg of 
cadmium; therefore, some soil from the RM Area will likely require disposal as a hazardous 
waste. The disposal analysis soil will be analyzed for TCLP metals and, if the soil analyte 
concentrations are in excess of the TCLP regulatory limits as specified in the RCRA Land 
Disposal Regulations (40 CFR Parts 258-268), the soil will be loaded and disposed of separately 
in a Subtitle C landfill. The cost estimate assumes that 40% of surface and 26% of subsurface 
soil at the RM Area may exceed the TCLP regulatory limits and be classified as a hazardous 
waste in a Subtitle C landfill.  

In addition, the disposal sampling will include asbestos analysis using EPA Method 600 for 
asbestos in soil. If asbestos is detected above 1% in the soil sample, then the soil lot will be 
disposed of as ACM waste. To limit dust creation, excavated material will be kept covered and 
perimeter air monitoring will be conducted while soil moving is occurring on OU2. Additional 
precautions such as soil wetting will be implemented if necessary to limit dust creation during 
the excavation and soil moving. After excavation, clean soil will be added to the RM Area 
excavation site, compacted, and the surface will be restored. 

Under this alternative, soil with analyte concentrations in excess of RALs will be removed from 
the site; however, CERCLA-mandated five-year reviews will be performed as part of this 
alternative to evaluate how site conditions may change over time in response to the remedial 
action. 

4.3.2.5.2 Assessment 

Overall Protection of Human Health and the Environment 

The HHRA identified potential risks and hazards to human receptors at OU2 under current land-
use conditions which were not within acceptable risk guidelines. Direct contact with surface soil 
and subsurface soil is associated with cancer risks, primarily due to metals, PAHs, PCBs, and 
asbestos (one surface soil sample only) that are in excess of applicable NCP and IEPA risk-
management criteria. No ecological risks are being considered for future commercial/industrial 
land-use scenarios. OU2 Soil RM Alternative 5 includes removal of areas with analyte 
concentrations above RALs and disposed of offsite. OU2 Soil RM Alternative 5 includes RAs 
that will reduce future human exposures to the soil and is considered protective of human health 
and the environment. The exposure to soil will be reduced since the contamination will be taken 
offsite. 
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Compliance with ARARs 

Chemical-, location-, and action-specific ARARs triggered by OU2 Soil RM Alternative 5 are 
presented in Table 4.3.2-1. The soil excavation and off-site disposal alternative will reduce 
exposure to contamination in surface soils and subsurface soils of the RM Area through RAs; 
therefore, ARARs will be attained. 

Long-Term Effectiveness and Permanence 

OU2 Soil RM Alternative 5 is a highly effective and permanent remedial action to address the 
risks and hazards posed by COCs at the RM Area. By removing the contaminated soil with 
analyte concentrations which exceed RALs at the selected risk level (1E-04, 1E-05, or 1E-06) 
and disposing of the material offsite, the risk onsite will be permanently reduced. With 
contamination being removed from the site and properly disposed at an off-site location, the 
reliability of the alternative will be highly effective and permanent. The long-term effectiveness 
or permanent control on current and potential future risks will be reduced. CERCLA five-year 
reviews are required for this alternative.  

Reduction of Toxicity, Mobility, and Volume through Treatment 

OU2 Soil RM Alternative 5 will provide reductions in mobility by moving the contaminated soil 
to an off-site disposal facility, where it will be placed in a landfill. The off-site landfill will limit 
direct contact with the contaminated soil and will limit windblown transport of soil. This 
alternative will not provide reductions in toxicity or volume of the contaminated soil, since no 
treatment is being applied. OU2 Soil RM Alternative 5 is somewhat effective at reducing 
toxicity, mobility, and/or volume. 

Short-Term Effectiveness  

The implementation of OU2 Soil RM Alternative 5 will have significant impacts on the 
community, workers, and/or the environment during implementation. Measures will be 
implemented to limit the risk of off-site migration during remedial activities. Soil excavation and 
loading will occur onsite, while air monitoring will be conducted to verify proper protection of 
on-site personnel during remedial activities. Appropriate perimeter monitoring will be conducted 
to verify that remedial activities will not cause off-site migration. A large increase in vehicle 
traffic, specifically heavy truck traffic, will occur during remedial activities to transport the 
contaminated soils to an off-site facility. It is estimated that approximately 110 trucks per day 
(assuming 20 tons of soil per truck load) will be required to deliver clean backfill materials to the 
RM Area and another 110 trucks per day to transport the excavated soil to an off-site disposal 
facility. Minimal risks would be posed to the community and the environment by off-site 
transportation of contaminated materials and potentially increased transport via air or surface 
runoff. These risks would be minimized by complying with DOT regulations, implementing dust 
suppression measures, and developing and implementing a SWPPP.  OU2 Soil RM Alternative 5 
will take 2 months for 1E-04, 3 months for 1E-05, and 4 months for 1E-06 to implement. 
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Implementability  

OU2 Soil RM Alternative 5 is considered to be easily implementable due to straightforward 
design of soil excavation and transport to the off-site disposal facility. The implementability of 
the excavation and disposal offsite is fairly straightforward and commonplace for remedial 
activities. No new technologies will need to be used or implemented. 

Cost  

The total costs of OU2 Soil RM Alternative 5 are presented in Table 4.3.2.5-1. The total cost for 
OU2 Soil RM Alternative 5 is estimated to be approximately $6,288,000 for 1E-04; $7,282,000 
for 1E-05; and $9,596,000 for 1E-06. The estimated implementation time is 2 months for 1E-04, 
3 months for 1E-05, and 4 months for 1E-06. The construction and management cost assumes 
that the area will be excavated using heavy machinery and the soil will be transported to the off-
site disposal facility on a continuous basis. As discussed in Section 4.3.2.5.1, the RM Area 
includes the excavation and disposal of soil material that will likely require disposal in a 
Subtitle C landfill as a RCRA hazardous waste for containing soil with analyte concentrations in 
excess of the TCLP threshold concentrations for cadmium and lead. The cost estimate was 
developed in accordance with the assumptions listed in Section 4.3 and on the cost-basis files in 
Appendix S-6. O&M costs include CERCLA-mandated five-year reviews for 30 years. Soil 
cost-basis information for OU2 is presented in Appendix S-6. A summary of costs for the OU2 
Soil RM alternatives is included in Table 4.3.2-2. The costs estimated for this alternative are 
based on the above alternative-specific assumptions, and there is a level of uncertainty associated 
with these assumptions. 

Sustainability 

OU2 Soil RM Alternative 5 – Soil Excavation and Off-Site Disposal is a somewhat sustainable 
alternative due to the level of construction activity required to excavate and transport the 
contaminated soil. This alternative will be implemented through the use of heavy construction 
equipment, which uses energy, creates air pollutants and generates greenhouse gas, and impacts 
water quality and water resources. This alternative will support sustainable reuse of the land, 
since soil with analyte concentrations in excess of the RALs will be excavated and removed from 
the MIA Area. OU2 RM Area soil alternative 5 has a relative sustainability score in the 
“somewhat sustainable” range (11-15) (see Table 4.3.2-3). 

4.3.3 OU2 Soil MIA Alternatives Analysis 

The following alternatives for OU2 soil at the MIA Area underwent a detailed evaluation using 
the seven criteria listed in Section 4.1: 

• OU2 Soil MIA Alternative 1 – No Action 
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• OU2 Soil MIA Alternative 2 – Soil Excavation + On-Site Consolidation under a Soil 

Cover + Institutional Controls 

• OU2 Soil MIA Alternative 3 – Ex Situ Chemical Stabilization 

• OU2 Soil MIA Alternative 4 – Soil Excavation + Ex Situ Treatment by Soil Washing 

• OU2 Soil MIA Alternative 5 – Soil Excavation + Off-Site Disposal 

As noted in Section 2.3.2.2, the future land use for the MIA Area is commercial/industrial and 
the primary receptors include: future commercial/industrial worker, current and future utility 
worker, future construction worker. The following OU2 MIA Area alternatives are discussed 
based on future commercial/industrial land use. Supporting tables, ARARs, cost summary, 
sustainability analysis, and individual alternative costs are presented in Tables 4.3.3-1 through 
4.3.3-3, and 4.3.3.1-1 through 4.3.3.5-1. 

4.3.3.1 OU2 Soil MIA Alternative 1: No Action 

4.3.3.1.1 Description 

OU2 Soil MIA Alternative 1 – No Action was retained as a baseline against which to compare 
the other alternatives, as required by the NCP. This alternative will not include remedial action 
components to contain or reduce contaminant concentrations in the soil, nor will OU2 Soil MIA 
Alternative 1 control potential risks from exposure to contaminated soil by implementing 
institutional controls or environmental monitoring. As required by the NCP, CERCLA-mandated 
five-year reviews will be performed as part of this alternative for 30 years. 

4.3.3.1.2 Assessment 

Overall Protection of Human Health and the Environment 

Potential risks and hazards to human receptors currently exist at the MIA Area for future 
commercial/industrial land use conditions. Direct contact with surface soil and subsurface soil is 
associated with cancer risks, primarily due to metals, PCBs, PAHs, and asbestos (surface soil 
only). No ecological risks are being considered for future commercial/industrial land use 
scenarios. OU2 Soil MIA Alternative 1 does not include any actions to control potential risks and 
hazards posed to human receptors. As a result, OU2 Soil MIA Alternative 1 is not considered 
protective of human health and the environment. 

Compliance with ARARs 

Chemical-, location-, and action-specific ARARs triggered by OU2 Soil MIA Alternative 1 are 
presented in Table 4.3.3-1. The No Action alternative does not include actions to reduce 
exposure to contamination in surface or subsurface soils of the MIA Area; therefore, ARARs 
will not be attained. 
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Long-Term Effectiveness and Permanence 

No controls for exposure and no long-term management measures will be taken. As a result, 
OU2 Soil MIA Alternative 1 will be ineffective. 

Reduction of Toxicity, Mobility, and Volume through Treatment 

OU2 Soil MIA Alternative 1 will not provide any reduction in toxicity, mobility, or volume of 
contaminated soil through treatment. 

Short-Term Effectiveness  

OU2 Soil MIA Alternative 1 will not have an impact on the community, workers, or the 
environment during implementation. OU2 Soil MIA Alternative 1 will take no time to implement 
since no action is being performed. 

Implementability  

OU2 Soil MIA Alternative 1 is considered easily implementable since no remedial action will be 
taken. 

Cost  

The construction, management, and O&M costs of OU2 Soil MIA Alternative 1 are presented in 
Table 4.3.3.1-1. O&M costs include CERCLA-mandated five-year reviews for 30 years. No 
capital or construction costs are included since no action will be performed under this alternative. 
The total cost for OU2 Soil MIA Alternative 1 is estimated to be approximately $23,000 for the 
three risk levels (1E-04, 1E-05, and 1E-06). Soil cost-basis information for OU2 is presented in 
Appendix S-6. A summary of costs for the OU2 Soil MIA alternatives is included in Table 
4.3.3-2. The costs estimated for this alternative are based on the above alternative-specific 
assumptions, and there is a level of uncertainty associated with these assumptions. 

Sustainability 

OU2 Soil MIA Alternative 1, No Action, is a highly sustainable alternative due to the lack 
construction activity completed. The alternative will be implemented without any heavy 
construction equipment, which minimizes the material use, waste production, use of natural 
resources and energy, air pollutants and greenhouse gas generated, and impacts to water quality 
and water resources. However, this alternative will not support sustainable reuse of the land, 
since no remediation will be implemented. OU2 Soil MIA Alternative 1 has a relative 
sustainability score in the “highly sustainable” range (21-25) (see Table 4.3.3-3). 
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4.3.3.2 OU2 Soil MIA Alternative 2: Soil Excavation + On-Site Consolidation under a 

Soil Cover + Institutional Controls 

4.3.3.2.1 Description 

OU2 Soil MIA Alternative 2 – Soil Excavation and On-Site Consolidation under a Soil Cover 
and Institutional Controls includes remedial action components to contain contaminant 
concentrations in the soil. Since the on-site consolidation area under a soil cover is planned to be 
located within the MIA Area, impacted MIA soils outside the planned consolidation area will be 
excavated and moved to the consolidation area and placed under the soil cover. OU2 Soil MIA 
Alternative 2 controls potential risks and hazards from exposure to contaminated soil by 
excavating soil with analyte concentrations in excess of RALs and the selected risk level (1E-04, 
1E-05, or 1E-06), based on the pre-design investigation results, and placing those soils in the on-
site consolidation area under a soil cover. This alternative controls potential exposure risks and 
hazards to contaminated soil by limiting direct contact by consolidating impacted soils with 
analyte concentrations in excess of RALs under a soil cover. In addition, all physical hazards 
will be demolished (as described in Section 4.3) and the nonhazardous materials not separated 
out for recycling/reuse will be consolidated in the on-site consolidation area. 

Soil will be excavated from the MIA Area as illustrated on Figures 2.4.2.1-3 through 2.4.2.1-8, 
which show the three risk levels (1E-04, 1E-05, or 1E-06) for surface and subsurface soil. The 
average subsurface depth of analyte concentrations in excess of RALs and the amount of soil to 
be excavated for each of the three risk levels is shown in Table 2.4.2.1-1. No soil beneath 
Building 1943 will be excavated. Prior to excavation, demolition of subsurface structures and 
obstructions will need to be completed. Demolition debris, including concrete foundation, steel 
piping, etc., will need to be separated and classified for either on-site consolidation or off-site 
disposal. In addition, soil in the proposed on-site consolidation area (as shown on Figure 4.3-3) 
will not be excavated, as the consolidation area will be constructed at the existing grade. The 
excavated material will be stockpiled in the MIA Area and transferred into the consolidation area 
on a daily basis, once the consolidation area is fully prepared and ready to accept excavated soil. 
To limit dust creation, excavated material will be kept covered and perimeter air monitoring will 
be conducted while soil moving is occurring on OU2. Additional precautions such as soil wetting 
will be implemented if necessary to limit dust creation during the excavation and soil moving. 
No soil will be disposed of offsite as part of this alternative; excavated soil will be placed in the 
on-site consolidation area. 

The consolidation area will be located in the OU2 MIA Area. The construction costs of the 
consolidation area are divided among the soil alternatives that will contribute soil to this area 
(OU2 Soil B100 Alternative 3, OU2 Soil RM Alternative 3, OU2 Soil MIA Alternative 2, OU2 
Soil N Alternative 4, and OU2 Soil RES Alternative 3). The costs are divided by the percentage 
of material to be added to the consolidation area from each IA. The MIA Area consists of 
approximately 30.5% of the total volume of the consolidation area. The consolidation area will 
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be constructed in the center region of the MIA Area, as shown on Figure 4.3-3. The 
consolidation area will be constructed over existing contaminated soil in the MIA Area.  

Excavated soil will be transported from each of the contributing areas and will be placed into a 
single consolidation area in the MIA Area. When the contaminated soil has been consolidated, it 
will be covered with a soil cover. For the purposes of this FS, the soil cover will consist of 2 feet 
of compacted clay with a hydraulic conductivity of 1E-07 cm/s, followed by 1 foot of topsoil, 
which will restrict direct contact with contaminated soil. A permeable geotextile liner will be 
placed on top of the contaminated soil in order to demarcate the clean cover from the 
contaminated soil. Erosion mats will be installed along the top and slopes of the consolidation 
area to protect and stabilize the cover. A stormwater drainage system will be installed on each 
slope of the consolidation area and around the perimeter to drain water off of the consolidation 
area and into the existing LaSalle stormwater system. The stormwater drainage system will 
consist of 6-foot-wide swales, lined with erosion control mats and filled with a combination of 
1 foot of stone bedding and 1 foot of riprap, and will lead to a stormwater control structure. 
Stormwater will then be transported approximately 1,000 feet to the existing LaSalle stormwater 
system and the LaSalle POTW. The consolidation area will then be seeded to minimize soil 
erosion and maintain cover stability. This area will be developed with a maximum side slope of 
1:3 (vertical: horizontal) to minimize slope failure and possible soil erosion. The actual layout of 
the soil cover will be designed during the RD. 

As part of the OU2 O&M costs, the soil cover will be inspected and repaired as necessary on a 
semi-annual basis for the first 5 years, then on an annual basis from years 6 through 30. Annual 
maintenance includes up to four mowing events and re-seeding or sodding areas as deemed 
necessary. Annual repairs will include re-grading portions of the soil cover, placing additional 
clay or topsoil to maintain the 3-foot cover, and repairing any breaches in the cover. Institutional 
controls will be implemented to maintain the integrity of the soil cover for the protection of site 
users from exposure to COCs in soil.  

An ICMP will be prepared for the MIA Area following EPA guidance (US EPA, 2010a). The 
ICMP will detail the land use restrictions to be incorporated. The ICMP will include a checklist 
of elements to be assessed during regularly scheduled on-site inspections. Elements of the on-site 
inspections will include review of the fencing to confirm its integrity, verify that warning signs 
are in place and intact, that no structures or existing pavement have been disturbed or removed, 
and that the soil cover is intact and remains protective. For cost-estimating purposes, it is 
assumed that the institutional control site inspections will be performed once per year for 
30 years. In accordance with CERCLA requirements, CERCLA five-year reviews will be 
required with this alternative, as impacted soil will be left untreated at OU2. Annual site 
inspections and reports, and CERCLA-mandated five-year reviews will be performed as part of 
this alternative to evaluate how site conditions may change over time.  
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4.3.3.2.2 Assessment 

Overall Protection of Human Health and the Environment 

The HHRA identified potential risks and hazards to human receptors at OU2 which were not 
within acceptable risk guidelines under current land-use conditions. Direct contact with surface 
soil and subsurface soil is associated with cancer risks, primarily due to metals, PAHs, PCBs, 
and asbestos (surface soil only) that are in excess of applicable NCP and IEPA risk-management 
criteria. No ecological risks are being considered for future commercial/industrial land-use 
scenarios. OU2 Soil MIA Alternative 2 includes removal of areas with analyte concentrations 
above RALs and disposed of in the on-site consolidation area with a soil cover. OU2 Soil MIA 
Alternative 2 includes RAs that will reduce future human exposures to the soil and is considered 
protective of human health and the environment. The exposure to impacted soils will be reduced 
but not eliminated, since the contamination will remain onsite.  

Compliance with ARARs 

Chemical-, location-, and action-specific ARARs triggered by OU2 Soil MIA Alternative 2 are 
presented in Table 4.3.3-1. The excavation of soil and on-site consolidation under a soil cover 
alternative will reduce exposure to contamination in surface soils and subsurface soils of the 
MIA area through RAs; therefore, ARARs will be attained. 

Long-Term Effectiveness and Permanence 

OU2 Soil MIA Alternative 2 is a highly effective remedial action to address the risks and hazards 
posed by COCs at the MIA. Controls for exposure and long-term management measures will be 
implemented through the use of remedial actions to move the contaminated soil to the on-site 
consolidation area under the soil cover. Annual inspections will be required to verify integrity of 
the on-site soil cover. However, the long-term effectiveness or permanent control on current and 
potential future risks will be based on the inspections to verify that the integrity of the soil cover 
remains intact. 

Reduction of Toxicity, Mobility, and Volume through Treatment 

OU2 Soil MIA Alternative 2 will provide reductions in mobility by moving the contaminated 
soil under a soil cover. The soil cover will limit direct contact with the contaminated soil and will 
limit windblown transport of soil. The soil cover will require long-term O&M to verify that the 
integrity of the soil cover is still intact. Inspections and maintenance will need to be conducted 
on the soil cover for approximately 30 years. This alternative will not provide reductions in 
toxicity or volume of the contaminated soil since no treatment is being applied. OU2 Soil MIA 
Alternative 2 is somewhat effective at reducing toxicity, mobility, and/or volume. 

Final MH Zinc FS Report 4-81 



Matthiessen and Hegeler Zinc Company Site  October 2014 
Final Feasibility Study Report  Revision 0 

 
Short-Term Effectiveness  

The implementation of OU2 Soil MIA Alternative 2 will have minimal impacts on the 
community, workers, and/or the environment during implementation. Measures will be 
implemented to limit the risk of off-site migration during remedial activities. Soil excavation and 
grading activities will occur onsite, while monitoring will be conducted to verify proper 
protection of on-site personnel during remedial activities. Appropriate perimeter monitoring will 
be conducted to verify that remedial activities will not cause off-site migration. An increase in 
vehicle traffic, specifically heavy truck traffic, will occur during remedial activities to deliver 
clean backfill soil to the MIA Area to replace the excavated material and to deliver the soil cover 
materials. It is estimated that approximately 110 trucks per day (assuming 20 tons of soil per 
truck load) will be required to deliver clean backfill materials to the MIA Area. Minimal risks 
would be posed to the community and the environment by off-site transportation of contaminated 
materials and potentially increased transport via air or surface runoff. These risks would be 
minimized by complying with DOT regulations, implementing dust suppression measures, and 
developing and implementing a SWPPP.  OU2 Soil MIA Alternative 2 will take 24 months for 
1E-04, 26 months for 1E-05, and 27 months for 1E-06 to implement. 

Implementability  

OU2 Soil MIA Alternative 2 is considered to be readily implementable due to straightforward 
design of soil excavation and transport to the on-site consolidation area; however, a detailed 
design will need to be completed prior to implementation. The implementability of the 
excavation and consolidation of on-site soils placed under a soil cover is fairly straightforward. 
The presumed location of the consolidation area is within the MIA. The area is large enough for 
the estimated required capacity needed. No new technologies will need to be used or 
implemented.  

Cost  

The total costs of OU2 Soil MIA Alternative 2 are presented in Table 4.3.3.2-1. The total cost 
for OU2 Soil MIA Alternative 2 is estimated to be approximately $32,663,000 for 1E-04; 
$33,578,000 for 1E-05; and $34,894,000 for 1E-06. The estimated implementation time is 
24 months for 1E-04, 26 months for 1E-05, and 27 months for 1E-06. The construction and 
management cost assumes that the area will be excavated using heavy machinery and the soil 
will be transported to the on-site consolidation area. O&M costs include annual site inspections 
and reports, and CERCLA-mandated five-year reviews for 30 years. The cost estimate was 
developed in accordance with the assumptions listed in Section 4.3 and on the cost-basis files in 
Appendix S-6. Detailed cost estimates are presented in Appendix S-6. The costs estimated for 
this alternative are based on the above alternative-specific assumptions, and there is a level of 
uncertainty associated with these assumptions. 
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Sustainability 

OU2 Soil MIA Alternative 2 – Soil Excavation and On-Site Consolidation under a Soil Cover 
and Institutional Controls is a moderately sustainable alternative due to the level of construction 
activity required to excavate and transport the contaminated soil. This alternative will be 
implemented through the use of heavy construction equipment, which uses natural resources and 
energy, creates air pollutants and generates greenhouse gas, and impacts water quality and water 
resources. This alternative will not support sustainable reuse of the land, since the consolidation 
area will be constructed in the MIA Area. OU2 Soil MIA Alternative 2 has a relative 
sustainability score in the “moderately sustainable” range (16-20) (see Table 4.3.3-3). 

4.3.3.3 OU2 Soil MIA Alternative 3: Ex Situ Chemical Stabilization 

4.3.3.3.1 Description 

OU2 Soil MIA Alternative 3 – Ex Situ Chemical Stabilization includes remedial action 
components to stabilize contaminant concentrations in the soil. OU2 Soil MIA Alternative 3 
consists of four components: (1) excavation of contaminated soil and transportation to an on-site 
mixing basin or pugmill, (2) mixing chemical stabilizer with contaminated soil using clamshell 
excavators or pugmill, (3) transportation of stabilized soil back to original location and 
(4) compaction and restoration of the site ground surface. This alternative will stabilize soil 
where exposure risks for human receptors is in excess of the selected risk level (1E-04, 1E-05, or 
1E-06) by mixing the soil with chemical stabilizer to reduce mobility and bioavailability of the 
COCs and decrease the potential risks to human receptors to within risk-management range. The 
whole process is estimated to take 32, 33, and 37 months for excavation, ex situ treatment, 
backfill, and site restoration at selected risk levels of 1E-04, 1E-05, and 1E-06, respectively. 
Periodic site reviews will be performed as part of this alternative to evaluate the effectiveness of 
the stabilizer over time. For cost-analysis purposes, a five-year review program for a total of 
10 years is assumed. In addition, all physical hazards will be demolished (as described in Section 
4.3) and the materials will be disposed of or recycled of off-site. 

Ex situ chemical stabilization is a well-established technology used in improvement of the 
strength of soil, as well as the remediation of chemical contaminants in soil. Prior to 
stabilization, demolition of subsurface structures and obstructions will need to be completed. An 
excavator may be used to excavate the soil to a desired depth and load on-site haul trucks for 
transportation of contaminated soil to the desired mixing location. Demolition debris, including 
concrete foundation, steel piping, etc., will need to be separated for off-site disposal. A challenge 
of subsurface demolition work could be odor control and VOC or SVOC emission control. No 
VOCs were identified as COCs in the MIA; however, SVOCs (i.e., PAHs) have been identified 
as COCs at this area. Odor and SVOC emissions can be addressed by spraying odor-controlling 
foam material over the open excavation and mixing areas, temporary stockpile areas, and 
demolition debris to suppress odors from newly excavated material. During the soil-mixing 
phase, an off-gas treatment system, such as a soil vapor extraction (SVE) unit, may be required. 
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The SVE unit can be built as part of an enclosure placed over the mixing area to trap potentially 
hazardous vapors and fugitive dust. The vapor is then drawn though the SVE unit, treated, and 
released via discharge pipe. 

After mixing, soil grab-samples will need to be collected to verify that soil and stabilization 
reagent are well-mixed and that the treated soils meet cleanup criteria. System design details will 
be established in the RD phase. The stabilization chemical will also be evaluated at the RD 
phase. Portland cement will likely be used as the stabilization chemical due to its relatively low 
cost and high performance with organic hydrocarbons and heavy metals. After soil has been 
sampled and meets cleanup criteria, it will be hauled back to the excavated areas and backfilled. 
The excavation areas will then be covered with clean topsoil and restored. 

Bench- and pilot-scale testing will likely be conducted prior to full-scale design of a chemical 
stabilization application. The stabilization chemical and the application rates will be selected 
after the bench- and pilot-scale testing. Costs for both bench- and pilot-scale testing are included 
in the cost estimate in Table 4.3.3.3-1. O&M will be primarily short term (less than 6 months) 
and consists of maintenance of the restored areas until vegetation is established. It is assumed 
that two 5-year reviews will need to be completed to verify remedial compliance. Costs assume 
that up to 5 samples will be collected and analyzed during each 5-year review. The actual 
number of samples to be collected during each 5-year review will be decided during the RD. 
Additionally, CERCLA-mandated five-year reviews will be performed as part of this alternative 
for 30 years to evaluate how site conditions may change over time in response to the remedial 
action. 

4.3.3.3.2 Assessment 

Overall Protection of Human Health and the Environment 

The HHRA identified potential risks and hazards to human receptors at OU2 which were not 
within acceptable risk guidelines under current land use conditions. Direct contact with surface 
soil and subsurface soil is associated with cancer risks, primarily due to metals, PAHs, PCBs, 
and asbestos (in surface soils only) with analyte concentrations that exceed applicable NCP and 
IEPA risk-management criteria. No ecological risks are being considered for future 
commercial/industrial land-use scenarios. OU2 Soil MIA Alternative 3 will stabilize COCs in 
soil by mixing contaminated soil with chemical stabilizer. Exposure to human receptors will be 
reduced to within the IEPA risk management range after stabilization of COCs in soil. 

Compliance with ARARs 

Chemical-, location-, and action-specific ARARs triggered by OU2 Soil MIA Alternative 3 are 
presented in Table 4.3.3-1. The treatment of contaminated soil by chemical stabilization will 
reduce exposure to contamination in surface soils and subsurface soils of the MIA through RAs; 
therefore, ARARs will be attained. 

Final MH Zinc FS Report 4-84 



Matthiessen and Hegeler Zinc Company Site  October 2014 
Final Feasibility Study Report  Revision 0 

 
Long-Term Effectiveness and Permanence 

OU2 Soil MIA Alternative 3 stabilizes the COCs, although the COCs will be stabilized in soil. 
The performance of this alternative depends on the reliability of the chemical stabilizer and the 
ability to uniformly mix the stabilizer with the soil. Over the long term, weather conditions may 
cause the chemical stabilizer to break down through chemical or mechanical erosion, reducing 
the stability of the COCs. The COCs may then become bioavailable again. Therefore, OU2 Soil 
MIA Alternative 3 is somewhat effective under the long-term effectiveness and permanence 
criterion. CERCLA five-year reviews are required for this alternative. 

Reduction of Toxicity, Mobility, and Volume through Treatment 

OU2 Soil MIA Alternative 3 will stabilize COCs in soil by reducing their mobility, rather than 
actively treat the COCs and reduce their toxicity or volume. Therefore, the COCs will remain 
onsite and will not be reduced beyond what may be naturally occurring. OU2 Soil MIA 
Alternative 3 is somewhat effective under this criterion. This alternative will not provide 
reductions in toxicity or volume of the contaminated soil, since no treatment is being applied. 

Short-Term Effectiveness  

Under OU2 Soil MIA Alternative 3, field activities include (1) excavation of contaminated soil 
and transportation to an on-site mixing basin or pugmill, (2) mixing chemical stabilizer with 
contaminated soil using clamshell excavators or pugmill, (3) transportation of stabilized soil 
back to original location and (4) compaction and restoration of the site ground surface. During 
these field activities, workers could potentially be exposed to contaminated soil. However, 
exposure risk to workers will be reduced with implementation of a HASP and proper PPE. 
Therefore, OU2 Soil MIA Alternative 3 will have minimal impacts during implementation under 
this short-term effectiveness criterion. OU2 Soil MIA Alternative 3 will take 32 months for 
1E-04, 33 months for 1E-05, and 37 months for 1E-06 to implement. 

Implementability  

Ex situ soil chemical stabilization technology is a widely used remediation technology for 
contaminated soil, and is straightforward to implement. Soil compaction and site ground surface 
restoration are very common practices and are highly implementable. Comparing to other 
remediation alternatives for OU2 MIA Area, OU2 Soil MIA Alternative 3 is considered “readily 
implementable.” 

Cost  

Table 4.3.3.3-1 includes an estimate of costs for OU2 Soil MIA Alternative 3. The total for OU2 
Soil MIA Alternative 3 is estimated to be approximately $70,404,000 for 1E-04, $72,586,000 for 
1E-05, and $80,370,000 for 1E-06. The estimated implementation time is 32 months for 1E-04, 
33 months for 1E-05, and 37 months for 1E-06. Minimal O&M is required for this alternative. 
Two five-year reviews may be required to verify remedial compliance. Additional O&M costs 
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include CERCLA-mandated five-year reviews for 30 years. A summary of costs for the OU2 
Soil MIA alternatives is included in Table 4.3.3-2. The costs estimated for this alternative are 
based on the above alternative-specific assumptions, and there is a level of uncertainty associated 
with these assumptions. 

Sustainability  

OU2 Soil MIA Alternative 3, Ex Situ Chemical Stabilization, will involve various construction 
activities compared to other alternatives for the MIA Area. Heavy equipment, including 
excavators, mixing heads, trucks, and soil compactors, will increase the use of disposable 
materials, natural resources and energy, as well as augment the production of wastes, air 
pollutants, and greenhouse gases. OU2 Soil MIA Alternative 3 has a relative sustainability score 
in the “somewhat sustainable” range (11-15) (see Table 4.3.3-3). 

4.3.3.4 OU2 Soil MIA Alternative 4: Soil Excavation + Ex Situ Treatment by Soil 
Washing 

4.3.3.4.1 Description 

OU2 Soil MIA Alternative 3 – Soil Excavation and Ex Situ Treatment by Soil Washing includes 
remedial action components to treat contaminant concentrations in the soil. OU2 Soil MIA 
Alternative 4 consists of six components: (1) excavation of contaminated soil, (2) transportation 
of excavated soil to the on-site soil-washing treatment location within the MIA Area, (3) soil-
washing treatment, rinsing, and dewatering, (4) transportation of washed soil back to the original 
excavation location for backfill, (5) soil compaction and site ground surface restoration, and 
(6) transportation and disposal of washing wastewater and dewatered sludge (ITRC, 1997). For 
the purposes of this FS cost estimate, EDTA and Surfacpol are assumed to be the soil-washing 
solutions selected for treatment. The soil washing solutions to be used during the remedial action 
will be assessed during the RD. This alternative will excavate soil where exposure risks for 
human receptors is in excess of the selected risk level (1E-04, 1E-05, or 1E-06), and treat the 
excavated soil by soil washing to reduce analyte concentrations to risk-based RALs and the 
potential risks to human receptors to within risk-management range. The treated and dewatered 
soil will be transported back to the original excavation area for backfill, compaction, and surface 
restoration. The whole process is estimated to take 68, 70, and 79 months for excavation, ex situ 
treatment, backfill, compaction, and site restoration at selected risk levels of 1E-04, 1E-05, and 
1E-06, respectively, assuming 100 tons/day treatment capacity. In addition, all physical hazards 
will be demolished (as described in Section 4.3) and the materials will be disposed of or recycled 
of off-site. 

Soil washing will likely be performed in the same manner as discussed under Section 4.3.2.4.1. 
Both bench- and pilot-scale testing must be conducted prior to full-scale design of a soil-washing 
application. The washing chemicals and solution concentrations will be selected after the bench- 
and pilot-scale testing. Costs for both bench- and pilot-scale testing are included in the cost 
estimate in Table 4.3.3.4-1. Hazardous material will be treated and waste will be removed from 
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the MIA Area under this alternative; however, CERCLA-mandated five-year reviews will be 
performed as part of this alternative for 30 years to evaluate how site conditions may change 
over time in response to the remedial action. 

4.3.3.4.2 Assessment 

Overall Protection of Human Health and the Environment 

The HHRA identified potential risks and hazards to OU2 human receptors under current land-use 
conditions which were not within acceptable risk guidelines. Direct contact with surface soil and 
subsurface soil is associated with cancer risks, primarily due to metals, PAHs, PCBs, and 
asbestos (surface soil only) with concentrations that exceed applicable NCP and IEPA risk-
management criteria. No ecological risks are being considered for future commercial/industrial 
land-use scenarios. OU2 Soil MIA Alternative 4 will include soil-washing treatment of impacted 
soils, thereby reducing analyte concentrations and exposure risks for human receptors. Therefore, 
this alternative will be protective of human health and the environment. 

Compliance with ARARs 

Chemical-, location-, and action-specific ARARs triggered by OU2 Soil MIA Alternative 4 are 
presented in Table 4.3.3-1. The excavation of soil and ex situ treatment of excavated soil by this 
soil-washing alternative will reduce exposure to contamination in surface and subsurface soils of 
the MIA Area through RAs; therefore, ARARs will be attained. 

Long-Term Effectiveness and Permanence 

OU2 Soil MIA Alternative 4 will employ soil washing technology to treat excavated / 
contaminated soil and reduce analyte concentrations in OU2 soil at the MIA Area to below 
RALs. The risk to hypothetical future site users will be reduced sufficiently to accomplish 
commercial / industrial use of this area. Therefore, OU2 Soil MIA Alternative 4 is considered to 
be effective at meeting the long-term effectiveness and permanence criterion. Ex situ soil-
washing may be less effective on PCBs and asbestos than on metals and PAHs; therefore, 
additional washing cycles or the use of a secondary washing solution may be necessary. 
CERCLA five-year reviews are required for this alternative. 

Reduction of Toxicity, Mobility, and Volume through Treatment 

OU2 Soil MIA Alternative 4 will reduce the mass of COCs in soil with ex situ soil-washing 
technology to allow reuse of the OU2 MIA Area for commercial / industrial purposes. 
Additionally, by reducing the COC mass, the toxicity of soil and the mobility and volume of the 
COCs in soil will also be reduced. As a result, OU2 Soil MIA Alternative 4 is highly effective in 
the reduction of toxicity, mobility, and volume through treatment. 

Final MH Zinc FS Report 4-87 



Matthiessen and Hegeler Zinc Company Site  October 2014 
Final Feasibility Study Report  Revision 0 

 
Short-Term Effectiveness  

Under OU2 Soil MIA Alternative 4, field activities include (1) excavation of contaminated soil, 
(2) transportation of excavated soil to an off-site treatment location, (3) transportation of treated 
soil back to site for backfill, and (4) compaction of soil and site ground surface restoration. The 
whole process is estimated to take 68, 70, and 79 months for excavation, ex situ treatment, 
backfill, and site restoration at selected risk levels of 1E-04, 1E-05, and 1E-06, respectively, 
assuming 400 tons/day treatment capacity. During these field activities, workers could 
potentially be exposed to contaminated soil; however, exposure risk to workers will be reduced 
by implementing a HASP and utilizing appropriate PPE. Therefore, OU2 Soil MIA Alternative 4 
is considered to have minimal short-term impacts during implementation. 

Implementability  

Excavation and backfill of soil and site ground surface restoration are common remediation 
practices and highly implementable. Soil-washing technology is a widely used remediation 
technology for contaminated soil, and is easy to implement. However, the excavation area will 
need to remain open while the excavated soil undergoes the soil-washing treatment. The open 
excavation will need to be managed to deal with rain water, infiltrating GW, and worker safety. 
In comparing to other OU2 MIA remedial alternatives, which involve fewer remediation 
processes, OU2 Soil MIA Alternative 4 is considered implementable. 

Cost  

Table 4.3.3.4-1 includes an estimate of costs for OU2 Soil MIA Alternative 4. The total cost for 
OU2 Soil MIA Alternative 4 is estimated to be approximately $176,732,000 for 1E-04; 
$182,000,000 for 1E-05; and $204,242,000 for 1E-06. The estimated implementation time is 
68 months for 1E-04, 70 months for 1E-05, and 79 months for 1E-06. O&M costs include 
CERCLA-mandated five-year reviews for 30 years. Further details of the estimated costs are 
presented in Appendix S-6. Detailed cost analyses are presented in Appendix S-6. A summary 
of costs for the OU2 Soil MIA alternatives is included in Table 4.3.3-2. The costs estimated for 
this alternative are based on the above alternative-specific assumptions, and there is a level of 
uncertainty associated with these assumptions. 

Sustainability  

OU2 Soil MIA Alternative 4 – Soil Excavation and Ex Situ Treatment by Soil Washing will 
involve extensive construction activities compared to other alternatives for the MIA Area. Heavy 
equipment, including excavators, loaders, trucks, soil-washing and dewatering equipment, and 
soil compactors, will increase the use of disposable materials, natural resources and energy, as 
well as augment the production of wastes, air pollutants, and greenhouse gases. OU2 Soil MIA 
Alternative 4 has a relative sustainability score in the “somewhat sustainable” range (11-15) (see 
Table 4.3.3-3). 
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4.3.3.5 OU2 Soil MIA Alternative 5: Soil Excavation + Off-Site Disposal  

4.3.3.5.1 Description 

OU2 Soil MIA Alternative 5 – Soil Excavation and Off-Site Disposal includes remedial action 
components to remove contaminant concentrations in the soil. OU2 Soil MIA Alternative 5 
reduces potential risks and hazards from exposure to contaminated soil by excavating soil with 
analyte concentrations in excess of RALs and the selected risk level (1E-04, 1E-05, or 1E-06) 
and disposing of the contaminated soil offsite. In addition, all physical hazards will be 
demolished (as described in Section 4.3) and the materials will be disposed of or recycled off-
site. 

Soil will be excavated from the MIA Area, as illustrated on Figures 2.4.2.1-3 through 2.4.2.1-8, 
which show the three risk levels (1E-04, 1E-05, or 1E-06) for surface and subsurface soil. The 
average subsurface depth of analyte concentrations in excess of RALs and the amount of soil to 
be excavated for each of the three risk levels is shown in Table 2.4.2.1-1. No soil beneath 
Building 1943 will be excavated. The excavated material will be stockpiled on OU2 and 
continuously loaded out to the off-site disposal facility. The soil stockpiles will be sampled in 
accordance with the off-site disposal facility requirements (1 sample per 500 cy of material), as 
specified in 35 IAC Part 740 Appendix A.  

Based on the RI and pre-design investigation results, there was soil in the MIA Area with sample 
results that exceeded the RCRA threshold concentrations of 1,100 mg/kg for lead and 40 mg/kg 
for cadmium. Therefore, therefore, some soil from the MIA Area will likely require disposal as a 
hazardous waste. The disposal analysis soil will be analyzed for TCLP metals and, if the soil 
with analyte concentrations in excess of the TCLP regulatory limits as stated in the RCRA Land 
Disposal Regulations (40 CFR Parts 258-268), the soil will be loaded and disposed of separately 
in a Subtitle C landfill. The cost estimate assumes that 56% of surface soil and 25% of 
subsurface soil at the MIA Area may exceed the TCLP regulatory limits and be classified as a 
hazardous waste in a Subtitle C landfill. In addition, the disposal sampling will include asbestos 
analysis using EPA Method 600 for asbestos in soil. If asbestos is detected above 1% in the soil 
sample, then the soil lot will be disposed of as ACM waste. 

To limit dust creation, excavated material will be kept covered and perimeter air monitoring will 
be conducted while soil moving is occurring on OU2. Additional precautions such as soil wetting 
will be implemented if necessary to limit dust creation during the excavation and soil moving. 
After excavation, clean soil will be added to the MIA Area excavation site, compacted, and the 
surface will be restored. 

Under this alternative, soil with analyte concentrations in excess of RALs will be removed from 
the site; however, CERCLA-mandated five-year reviews will be performed as part of this 
alternative for 30 years to evaluate how site conditions may change over time in response to the 
remedial action. 
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4.3.3.5.2 Assessment 

Overall Protection of Human Health and the Environment 

The HHRA identified potential risks and hazards to human receptors at OU2 under current land-
use conditions which were not within acceptable risk guidelines. Direct contact with surface soil 
and subsurface soil is associated with cancer risks, primarily due to metals, PAHs, PCBs, and 
asbestos (surface soil only) that exceed applicable NCP and IEPA risk-management criteria. No 
ecological risks are being considered for future commercial/industrial land-use scenarios. OU2 
Soil MIA Alternative 5 includes removal of areas with analyte concentrations above RALs and 
disposed of offsite. OU2 Soil MIA Alternative 5 includes RAs that will reduce future human 
exposures to the soil, since the contamination will be taken offsite and disposed, the alternative is 
considered protective of human health and the environment. 

Compliance with ARARs 

Chemical-, location-, and action-specific ARARs triggered by OU2 Soil MIA Alternative 5 are 
presented in Table 4.3.3-1. The excavation of soil and off-site disposal alternative will reduce 
exposure to contamination in surface soils and subsurface soils of the MIA Area through RAs; 
therefore, ARARs will be attained. 

Long-Term Effectiveness and Permanence 

OU2 Soil MIA Alternative 5 is highly effective remedial action to address the risks and hazards 
posed by COCs at the MIA Area. By removing the contaminated soil with analyte concentrations 
in excess of RALs at the selected risk level (1E-04, 1E-05, or 1E-06) and disposing of the 
material offsite, the risk onsite will be permanently reduced. With contamination being removed 
from the site and properly disposed at an off-site location, the reliability of the alternative will be 
effective. CERCLA five-year reviews are required for this alternative. 

Reduction of Toxicity, Mobility, and Volume through Treatment 

OU2 Soil MIA Alternative 5 will provide reductions in mobility by moving the contaminated 
soil to an off-site disposal facility, where it will be placed in a landfill. The off-site facility will 
limit direct contact with the contaminated soil and will limit windblown transport of soil. This 
alternative will not provide reductions in toxicity or volume of the contaminated soil since no 
treatment is being applied. OU2 Soil MIA Alternative 5 is somewhat effective at reducing 
toxicity, mobility, and/or volume.  

Short-Term Effectiveness  

The implementation of OU2 Soil MIA Alternative 5 will have significant impacts on the 
community, workers, and/or the environment during implementation. Measures will be 
conducted to limit the risk of off-site migration during remedial activities. Soil excavation and 
loading activities will occur onsite, while air monitoring will be conducted to verify proper 

Final MH Zinc FS Report 4-90 



Matthiessen and Hegeler Zinc Company Site  October 2014 
Final Feasibility Study Report  Revision 0 

 
protection of on-site personnel during remedial activities. Appropriate perimeter monitoring will 
be conducted to verify that remedial activities will not cause off-site migration. A large increase 
in vehicle traffic, specifically heavy truck traffic, will occur during remedial activities to 
transport the contaminated soils to an off-site facility. It is estimated that approximately 110 
trucks per day (assuming 20 tons of soil per truck load) will be required to deliver clean backfill 
materials to the MIA Area and another 110 trucks per day will be required to transport the 
excavated soil to an off-site disposal facility. Minimal risks would be posed to the community 
and the environment by off-site transportation of contaminated materials and potentially 
increased transport via air or surface runoff. These risks would be minimized by complying with 
DOT regulations, implementing dust suppression measures, and developing and implementing a 
SWPPP.  OU2 Soil MIA Alternative 5 will take 40 months for 1E-04, 42 months for 1E-05, and 
47 months for 1E-06 to implement. 

Implementability 

OU2 Soil MIA Alternative 5 is considered to be easily implementable due to straightforward 
design of soil excavation and transport to the on-site consolidation area. The implementability of 
the excavation and disposal offsite is fairly straightforward and commonplace for remedial 
activities. No new technologies will need to be used or implemented. 

Cost 

The total costs of OU2 Soil MIA Alternative 5 are presented in Table 4.3.3.5-1. The total cost 
for OU2 Soil MIA Alternative 5 is estimated to be approximately $119,544,000 for 1E-04; 
$123,541,000 for 1E-05; and $137,239,000 for 1E-06. The estimated implementation time is 
40 months for 1E-04, 42 months for 1E-05, and 47 months for 1E-06.  

The construction and management cost assumes that the area will be excavated using heavy 
machinery and the soil will be transported to the off-site disposal facility on a continuous basis. 
As discussed in Section 4.3.3.5.1, the MIA Area includes the excavation and disposal of soil 
material that will likely require disposal in a Subtitle C landfill as a RCRA hazardous waste for 
having soil in excess of the TCLP threshold concentrations for cadmium and lead. The cost 
estimate was developed in accordance with the assumptions listed in Section 4.3 and on the cost-
basis files in Appendix S-6. O&M costs include CERCLA-mandated five-year reviews for 
30 years. A summary of costs for the OU2 Soil MIA alternatives is included in Table 4.3.3-2. 
Detailed cost estimates are presented in Appendix S-6. The costs estimated for this alternative 
are based on the above alternative-specific assumptions, and there is a level of uncertainty 
associated with these assumptions. 

Sustainability 

OU2 Soil MIA Alternative 5 – the Soil Excavation and Off-Site Disposal alternative is somewhat 
sustainable, due to the level of construction activity required to excavate and transport the 
contaminated soil. This alternative will be implemented through the use of heavy construction 
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equipment, which uses energy, creates air pollutants, and generates greenhouse gas, and impacts 
water quality and water resources. This alternative will support sustainable reuse of the land, 
since the soil with analyte concentrations in excess of RALs will be disposed of at an off-site 
facility. OU2 Soil MIA Alternative 5 has a relative sustainability score in the “somewhat 
sustainable” range (11-15) (see Table 4.3.3-3). 

4.3.4 OU2 Soil N Alternatives Analysis 

The following OU2 alternatives for soil at the N Area underwent a detailed evaluation using the 
seven criteria listed in Section 4.1: 

• OU2 Soil N Alternative 1 – No Action 

• OU2 Soil N Alternative 2 – Institutional Controls 

• OU2 Soil N Alternative 3 – Phytoremediation + Institutional Controls 

• OU2 Soil N Alternative 4 – Soil Excavation + On-Site Consolidation under a Soil Cover 

• OU2 Soil N Alternative 5 – Soil Excavation + Off-Site Disposal 

The N Area (referred to as IA4 and EA-2 in Section 2.3.2.2) has a future land use of residential 
and the primary receptors include: future commercial / industrial worker, current and future 
utility worker, future construction worker, current and future resident. The following N Area 
alternatives are discussed based on the most conservative future use scenario, which is a future 
residential scenario. Supporting tables, ARARs, cost summary, sustainability analysis, and 
individual alternative costs are presented in Tables 4.3.4-1 through 4.3.4-3, and 4.3.4.1-1 
through 4.3.4.5-1. 

4.3.4.1 OU2 Soil N Alternative 1: No Action 

4.3.4.1.1 Description 

OU2 Soil N Alternative 1 – No Action was retained as a baseline with which to compare other 
alternatives, as required by the NCP. This alternative will not include remedial action 
components to contain or reduce contaminant concentrations in the soil, nor will OU2 Soil N 
Alternative 1 control potential risks from exposure to contaminated soil by implementing 
institutional controls or environmental monitoring. As required by the NCP, CERCLA-mandated 
five-year reviews will be performed as part of this alternative for 30 years. 
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4.3.4.1.2 Assessment 

Overall Protection of Human Health and the Environment 

Potential risks and hazards to human receptors currently exist at the N Area for future residential 
land-use conditions. Direct contact with surface and subsurface soil is associated with cancer 
risks, primarily due to metals and PAHs throughout the N Area. No ecological risks are being 
considered for future residential land use scenario. Alternative 1 does not include any actions to 
control potential risks and hazards posed to human receptors. As a result, OU2 Soil N 
Alternative 1 is not considered protective of human health and the environment. 

Compliance with ARARs 

Chemical-, location-, and action-specific ARARs triggered by OU2 Soil N Alternative 1 are 
presented in Table 4.3.4-1. The No Action alternative does not include actions to reduce 
exposure to contamination in surface soils or subsurface soils of the N Area; therefore, ARARs 
will not be attained. 

Long-Term Effectiveness and Permanence 

No controls for exposure and no long-term management measures will be taken. As a result, 
OU2 Soil N Alternative 1 will be ineffective.  

Reduction of Toxicity, Mobility, and Volume through Treatment 

OU2 Soil N Alternative 1 will not provide any reduction in toxicity, mobility, or volume of 
contaminated soil through treatment. 

Short-Term Effectiveness  

OU2 Soil N Alternative 1 will not have any impacts on the community, workers, or the 
environment during implementation. OU2 Soil N Alternative 1 will take no time to implement 
since no action is being performed. 

Implementability  

OU2 Soil N Alternative 1 is considered easily implementable since no remedial action will be 
implemented. 

Cost  

O&M costs include CERCLA-mandated five-year reviews for 30 years. No capital or 
construction costs are included since no action will be performed under this alternative. The 
construction, management, and O&M costs of OU2 Soil N Alternative 1 are presented in Table 
4.3.4.1-1. The total cost for OU2 Soil N Alternative 1 is estimated to be approximately $23,000 
for the three risk levels (1E-04, 1E-05, and 1E-06). Soil cost basis information for OU2 is 
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presented in Appendix S-6. A summary of costs for OU2 Soil N alternatives is included in 
Table 4.3.4-2. The costs estimated for this alternative are based on the above alternative-specific 
assumptions and there is a level of uncertainty associated with these assumptions. 

Sustainability 

OU2 Soil N Alternative 1 – No Action is a highly sustainable alternative due to the lack of 
construction activity completed. This alternative will be implemented without any heavy 
construction equipment, which minimizes the material use, waste production, use of natural 
resources and energy, air pollutants and greenhouse gas generated, and impacts to water quality 
and water resources. However, the alternative will not support sustainable reuse of the land since 
no remediation will be implemented. OU2 Soil N Alternative 1 has a relative sustainability score 
in the “highly sustainable” range (21-25) (see Table 4.3.4-3). 

4.3.4.2 OU2 Soil N Alternative 2: Institutional Controls 

4.3.4.2.1 Description 

OU2 Soil N Alternative 2 – Institutional Controls does not include remedial action components 
to contain or reduce contaminant concentrations in the soil. Instead, OU2 Soil N Alternative 2 
controls potential risks and hazards from exposure to contaminated soil by implementing 
institutional controls. Annual site inspections and CERCLA mandated five-year reviews will be 
performed as part of this alternative to evaluate how site conditions may change over time. 

OU2 Soil N Alternative 2 includes land-use and deed restrictions requiring that land-use in the 
OU2 N Area is maintained as residential. Additional restrictions will require construction and 
maintenance of the signage around the OU2 N Area, which will denote the risks and hazards for 
the area. 

An ICMP will be prepared for the RES Area following EPA guidance (US EPA, 2010a). 
Institutional controls will be implemented to protect of site users from exposure to COCs in soil. 
Institutional controls may include property restrictions, such as: raised beds must be used for 
gardening and subsurface work (utility maintenance, foundation work, etc.) must be performed 
in order to protect workers and residents. In accordance with CERCLA requirements, five-year 
reviews will be required with this alternative, because impacted soil will be left in place. Site 
inspections and reports, and CERCLA mandated five-year reviews will be performed as part of 
this alternative to evaluate how site conditions may change over time. 

4.3.4.2.2 Assessment 

Overall Protection of Human Health and the Environment 

Potential risks and hazards to human receptors currently exist at the N Area for future residential 
land-use conditions. Direct contact with surface soil and subsurface soil is associated with cancer 
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risks, primarily due to metals and PAHs throughout N Area. No ecological risks are being 
considered for the future residential land-use scenario. OU2 Soil N Alternative 2 relies on 
institutional controls and five-year reviews to control potential risks and hazards posed to human 
receptors. Maintenance of the institutional controls will be verified through site inspections and 
reports, and the five-year review process. As a result, OU2 Soil N Alternative 2 is considered 
protective of human health and the environment.  

Compliance with ARARs 

Chemical-, location-, and action-specific ARARs triggered by OU2 Soil N Alternative 2 are 
presented in Table 4.3.4-1. The Institutional Controls alternative will reduce exposure to 
contamination in surface and subsurface soils through land-use and deed restrictions; therefore, 
ARARs will be attained.  

Long-Term Effectiveness and Permanence 

Exposure and long-term management measures will be implemented through the use of 
institutional controls. This alternative does not include remedial action components to contain or 
reduce contaminant concentrations in the soil; therefore, the source of risk will remain at OU2. 
Five-year reviews are required for this alternative. The long-term effectiveness or permanent 
control of current and potential future risks will be based on the site user’s compliance with the 
restrictions put in place. OU2 Soil N Alternative 2 is somewhat effective at controlling the risks. 

Reduction of Toxicity, Mobility, and Volume through Treatment 

OU2 Soil N Alternative 2 will not provide reduction in toxicity, mobility, or volume of 
contaminated soil through treatment. 

Short-Term Effectiveness  

The implementation of OU2 Soil N Alternative 2 will not have an impact on community, 
workers, and the environment during implementation. Additional signage will require one week 
for installation, and land-use and deed restrictions are assumed to take up to one month to 
implement. 

Implementability  

OU2 Soil N Alternative 2 is considered to be readily implementable due to the limited 
construction required. Some coordination between federal, state, and local agencies will be 
required to implement institutional controls. 

Cost 

The construction, management, and O&M costs of OU2 Soil N Alternative 2 are presented in 
Table 4.3.4.2-1. The total cost for OU2 Soil N Alternative 2 is estimated to be approximately 
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$283,000 for 1E-04; $283,000 for 1E-05; and $283,000 for 1E-06. The estimated implementation 
time is 1 month for the three risk levels. The construction and management cost assumes that the 
institutional controls include a deed restriction, ICMP, and additional signage in the N Area. 
O&M costs include annual site inspections and reports, and CERCLA-mandated five-year 
reviews for 30 years. Soil cost basis information for OU2 is presented in Appendix S-6. A 
summary of costs for OU2 Soil N alternatives is included in Table 4.3.4-2. The costs estimated 
for this alternative are based on the above alternative-specific assumptions, and there is a level of 
uncertainty associated with these assumptions. 

Sustainability 

OU2 Soil N Alternative 2 – Institutional Controls is a highly sustainable alternative due to the 
minimal construction activity required. The alternative will be implemented without any heavy 
construction equipment, which minimizes the material use, waste production, use of natural 
resources and energy, air pollutants and greenhouse gas generated, and impacts to water quality 
and water resources. However, the alternative will not support sustainable reuse of the land, 
since no remediation will be implemented. OU2 Soil N Alternative 2 has a relative sustainability 
score in the “highly sustainable” range (21-25) (see Table 4.3.4-3).  

4.3.4.3 OU2 Soil N Alternative 3: Phytoremediation + Institutional Controls 

4.3.4.3.1 Description 

OU2 Soil N Alternative 3 – Phytoremediation and Institutional Controls includes remedial action 
components to treat soil contaminant concentrations using plants. Phytoremediation will include 
the installation of plants in the areas with contamination concentrations in excess of shallow soil 
RALs. For the purposes of this FS, the plants most likely to be used are the CBF, Pteris vittata, 
which specializes in arsenic uptake, and Indian Mustard, Brassica juncea, which specializes in 
lead uptake. A third plant to address PAHs in soil may need to be selected during the RD if 
neither CBF nor Indian Mustard affects the PAHs during the bench and pilot tests. The actual 
plants to be used if this alternative is selected will be decided during the RD. The CBF and 
Indian Mustard have been used in costing of the alternative. The plants will require harvesting at 
the end of the growing season and off-site disposal. The harvested plants may be classified as a 
non-hazardous waste for disposal. 

Phytoremediation is limited by the root depth of the plants; therefore, it is most effective on 
shallow (0 to 2 ft bgs) contamination (ITRC, 2001). The proposed application of 
phytotechnology will address contamination using phytoaccumulation to remove contaminants 
from the soil and concentrate them in the plant, and to a lesser degree, phytostabilization to 
immobilize the contaminants and stabilize the soil matrix. Institutional controls will be placed on 
N Area to verify that deeper contamination remains undisturbed, and that the time needed to 
establish the plants is provided. 
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The CBF was selected as a likely plant due to its ability to extract arsenic from soil and 
accumulate arsenic in its leaves. The bioaccumulation factor for arsenic in the CBF is greater 
than 10 and CBF is considered an arsenic hyperaccumulator from shallow soils. The CBF is a 
versatile, perennial, and hardy fern, with characteristics of a mesophyte. It has a large biomass, is 
fast growing, and reproduces easily. The CBF takes up both organic and inorganic forms of 
arsenic (Rathinasabapathi, Ma, & Srivastav, 2006). The typical distribution of the CBF is mostly 
in warm and tropical regions, such as the southern U.S. and California, which may prove to be a 
challenge in using CBF for a full-scale implementation in less-warm Illinois. Both bench- and 
pilot-scale testing will be conducted prior to full-scale design to establish what plants will be 
most effective at arsenic and lead uptake in the N Area. First-order kinetics are assumed to 
control the phytoaccumulation of metals from the soil into the plants. The cost estimate below 
assumes a re-planting rate of 80% due to the harsh Illinois winters. The cost estimate also 
assumes that about 26% of the soil arsenic would be removed from the soil during each 20-week 
growing period (Tu, Ma, & Bondada, 2002). 

Indian Mustard was chosen for its ability to extract lead from contaminated soils with the 
addition of soil amendments, and then transport lead to the shoots of the plant. It has a 
phytoextraction coefficient (ratio of metal concentration in plant to metal concentration in soil) 
of 1.7 and is considered a hardy annual with a widespread distribution throughout the U.S., 
including Illinois. Since lead is relatively immobile in soil, the addition of certain chelators, 
organic acids, or chemical compounds allows for increased mobility and bioavailability of lead 
in the soil. The adverse side to using these additives is the possibility of lead (and other metals) 
leaching into the ground or running off into surface water because of this increased solubility. 
The cost estimate assumes a re-planting rate of 100% and a 13% decrease in soil lead 
concentrations over each growing period (Henry, 2000). The cost estimate also assumes two 20-
week growing seasons per year and that lead and arsenic contamination will be addressed in 
alternate seasons. 

The plots are assumed to be weeded on a bi-weekly basis and the above ground biomass will be 
harvested two times per growing season. The harvested biomass will be tested and assumed to be 
disposed of as a non-hazardous waste. Soil amendments, including fertilizers, will be applied to 
the planting area on an annual basis in concurrence with the planting.  

The N Area (future residential land use) will require up to 11 seasons for remediation in order to 
decrease soil contaminant concentrations to meet the RALs, assuming 2 harvests per growing 
season. Both bench- and pilot-scale testing must be conducted prior to full-scale design of a 
phytoremediation application. Costs for both bench- and pilot-scale testing are included in the 
cost estimate in Table 4.3.4-2. 

Although phytoremediation is anticipated to remediate soils in the N Area to reduce risk to 
human health, it is possible that remediating contaminated soil to analyte concentrations below 
RALs is not possible since phytoremediation is dependent upon several factors including soil pH, 
as well as type and concentration of contaminants. If phytoremediation cannot obtain soil analyte 
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concentrations below RALs, then institutional controls are included for this alternative to address 
the gap between the soil remediation achieved by phytoremediation and the remaining risk. It is 
assumed that phytoremediation will be able to remediate soil to RALs and  institutional controls 
for risk will not be required. 

To be conservative, an ICMP will be prepared for N Area following US EPA guidance (US EPA, 
2010a). The ICMP will detail the land use restrictions to be incorporated. The ICMP will include 
a checklist of elements to be assessed during regularly scheduled on-site inspections. Elements of 
the on-site inspections will include review of the fencing to confirm its integrity, verification that 
warning signs are in place and intact, and identification of potential locations of bare soil or 
sparse growth to assess whether replanting or soil amendments are required. For cost estimating 
purposes, it is assumed that the institutional control site inspections will be performed once per 
year for 30 years. Annual site inspections and reports, and CERCLA-mandated five-year 
reviews, will be performed as part of this alternative to evaluate how site conditions may change 
over time. 

4.3.4.3.2 Assessment 

Overall Protection of Human Health and the Environment 

Potential risks and hazards to human receptors currently exist at the N Area for future residential 
land-use conditions. Direct contact with surface soil and subsurface soil is associated with cancer 
risks, primarily due to metals and PAHs throughout the N Area. No ecological risks are being 
considered for the future residential land-use scenario.  

OU2 Soil N Alternative 3 relies on phytoremediation to stabilize soil and sequester soil 
contaminants within the plant and five-year reviews to control potential risks and hazards posed 
to human and ecological receptors. By harvesting and properly disposing of the plants the soil 
contamination will be addressed. Institutional controls will be required to maintain fencing and 
signage around the planted areas, as well as, prevent subsurface soil from being brought to the 
surface. Maintenance of the institutional controls will be verified through annual institutional 
control site inspections and reports, and the CERCLA five-year review process. As a result, OU2 
Soil N Alternative 3 is considered protective of human health and the environment. 

Compliance with ARARs 

Chemical-, location-, and action-specific ARARs triggered by OU2 Soil N Alternative 3 are 
presented in Table 4.3.4-1. The phytoremediation and institutional controls alternative will 
reduce exposure to contamination in surface soils on the N Area; therefore, ARARs will be 
attained. 
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Long-Term Effectiveness and Permanence 

Controls for exposure and long-term management measures will be implemented through the use 
of phytoremediation and institutional controls. This alternative includes remedial action 
components to contain and reduce contaminant concentrations in the soil through 
phytoremediation. Phytoremediation will reduce metal contaminants from the soil through 
phytoacculmulation of metals into various structures of the plant. PAHs in soil will be removed 
by the plants and confirmed during the RD. CERCLA five-year reviews will be performed for 
this alternative. OU2 Soil N Alternative 3 is expected to be effective at controlling the risks. 

Reduction of Toxicity, Mobility, and Volume through Treatment 

OU2 Soil N Alternative 3 is effective at reducing the mobility and volume of contaminated soil 
through treatment using phytoremediation. The plants will phytoaccumulate metals, which 
reduces the volume of metals present in the soil. This alternative will provide reductions in 
mobility and volume by removing the contamination from the soil and concentrating it in the 
plants. The plants will be classified as a non-hazardous waste and disposed of at an off-site 
disposal facility where they will be placed in a landfill. The off-site landfill will limit direct 
contact with the contaminated plants but this alternative will not provide reductions in toxicity 
since contamination will remain in the plants. The plants offer some amount of phytostabilization 
of some metal species when planted. This will decrease the mobility of some metals that remain 
in soil, thereby decreasing the likelihood of metals being transported in surface runoff, wind 
erosion, and/or leaching. However, the addition of certain chelators, organic acids, or chemical 
compounds which assist in lead uptake by plants, also result in the possibility of lead (and other 
metals) leaching into the ground or running off into surface water because of the metal’s 
increased solubility. 

Although phytoremediation is anticipated to remediate soils in the N to reduce risk to human 
health, it is possible that remediating to RALs is not possible, since phytoremediation is 
dependent upon several factors including soil pH as well as type and concentration of 
contaminant(s). The soil pH has a significant effect on contaminant mobility since metals are 
more available to plant roots under acidic conditions. The availability of metals, especially lead, 
in soil is a limiting factor since sorption and precipitation of metal in the soil may mean less is 
available for extraction by plants. A lower concentration in soil typically results in a decreased 
uptake percentage, while a high concentration may not be conducive to good plant growth. If 
phytoremediation is unable to remediate soil to RALs, then institutional controls are included for 
this alternative to address the gap between the soil remediation conducted by phytoremediation 
and the remaining risk. It is assumed that phytoremediation will be able to remediate soil to 
RALs and institutional controls for risk will not be required. 

Short-Term Effectiveness  

The implementation of OU2 Soil N Alternative 3 will have slight impacts on the community, 
workers, and/or the environment during implementation. The plants and soil fertilizers to be used 
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will require transportation to the site. The proposed planting area will require some planting area 
preparation, including the removal of large rocks and clearing of paths to the proposed planting 
areas. Dust mitigation and erosion-control procedures will be followed in order to minimize any 
off-site impacts. Planting area preparation is expected to take up to one week. An increase in 
vehicle traffic, specifically heavy truck traffic, will occur during remedial activities to remove 
existing rocks and vegetation from the site and deliver planting materials to N Area. The 
installation of the remedy by planting is expected to take two weeks. It is assumed that up to 
80% of the CBF and 100% of the Indian Mustard plants will need to be replaced in between 
growing seasons. Additional fencing and signage will be installed to prohibit trespasser access to 
the area and will require one week for installation. No impacts to workers are expected during 
remedy implementation. OU2 Soil N Alternative 3 will take 9 years for 1E-04, 10 years for 1E-
05 and 11 years for 1E-06 to implement. 

Implementability  

Phytoremediation is considered implementable. Pre-design study or a pilot test is required to test 
the effectiveness of different plant and fertilizer combinations. Installation of the remedy is fairly 
simple and requires basic construction equipment. Maintenance of the planted areas is required 
and includes irrigation, fertilizers, and weeding. Monitoring of metals concentrations in soil will 
be required. Soil sampling prior to planting and after the final harvest each season is necessary to 
track the progress of the remedy. Phytoremediation is considered an innovative technology and 
therefore it may face administrative challenges with state and local agencies.  

Cost 

The construction, management, and O&M costs of OU2 Soil N Alternative 3 are presented in 
Table 4.3.4.3-1. The total cost for OU2 Soil N Alternative 3 is estimated to be approximately 
$10,978,000 for 1E-04; $12,152,000 for 1E-05; and $13,314,000 for 1E-06. The estimated 
implementation time is one month for the three risk levels. The construction and management 
cost assumes that 18, 20, and 22 seasons of planting will be needed to reach 1E-04, 1E-05, and 
1E-06 risk levels for arsenic and lead, respectively. The estimate assumes that lead and arsenic 
will be addressed in alternate growing seasons for a period of 9, 10 and 11 years. The cost 
estimate assumes that each season is to be 3 months long and that there are two growing seasons 
per year. Each season, the remedy area will be fertilized, irrigated, and weeded. In addition, the 
construction and management cost assumes that institutional controls will include an ICMP and 
implementation of signage and additional security fencing around the planting areas. O&M costs 
include annual site inspections and reports, and CERCLA mandated five-year reviews for 30 
years. O&M for the phytoremediation is assumed to be conducted for the number of planting 
seasons and O&M for the institutional controls is assumed to be conducted for 30 years. Soil 
cost-basis information for OU2 is presented in Appendix S-6. A summary of costs for OU2 Soil 
N alternatives is included in Table 4.3.4-2. 
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Sustainability 

OU2 Soil N Alternative 3 – Phytoremediation and Institutional Controls is a moderately 
sustainable alternative due to the lack of heavy construction activity required and the use of 
plants as a remediation technology. The alternative will be implemented with minimal heavy 
construction equipment, which minimizes material use, waste production, natural resource use, 
energy, air pollutants, and greenhouse gas generated, as well as impacts to water quality and 
water resources. Using phytoremediation will improve air quality, minimize runoff and erosion, 
and prepare the site for reuse. The alternative will support sustainable reuse of the land once the 
remediation is complete. OU2 Soil N Alternative 3 has a relative sustainability score in the 
“moderately sustainable” range (16-20) (see Table 4.3.4-3). 

4.3.4.4 OU2 Soil N Alternative 4: Soil Excavation + On-Site Consolidation under a Soil 
Cover  

4.3.4.4.1 Description 

OU2 Soil N Alternative 4 – Soil Excavation and On-Site Consolidation under a Soil Cover 
includes remedial action components to contain contaminant concentrations in the soil. OU2 Soil 
N Alternative 4 controls potential risks and hazards from exposure to contaminated soil by 
excavating soil exceeding the selected risk level (1E-04, 1E-04, or 1E-06) and placing those soils 
in the on-site consolidation area under a soil cover. This alternative controls potential exposure 
risks and hazards from contaminated soil by limiting direct contact by consolidating impacted 
soils with analyte concentrations that exceed RALs under a soil cover. 

Soil will be excavated from the N Area as illustrated on Figures 2.4.2.1-3 through 2.4.2.1-8, 
which show the three risk levels (1E-04, 1E-05, or 1E-06) for surface and subsurface soil. The 
average subsurface depth of an analyte concentration in excess of an RAL and the amount of soil 
to be excavated for each of the three risk levels is shown in Table 2.4.2.1-1. The excavated 
material will be transferred to the consolidation area in the MIA Area on a continuous basis. To 
limit dust creation, excavated material will be kept covered and perimeter air monitoring will be 
conducted while soil moving is occurring on OU2. Additional precautions such as soil wetting 
will be implemented if necessary to limit dust creation during the excavation and soil moving. 
No soil will be disposed of off-site as part of this alternative; excavated soil will be placed in the 
on-site consolidation area. 

The consolidation area will be primarily located in the MIA Area of OU2. The costs for 
construction of the consolidation area have been divided among the soil alternatives that will 
contribute soil to the area (OU2 Soil B100 Alternative 3, OU2 Soil RM Alternative 3, OU2 Soil 
MIA Alternative 2, OU2 Soil N Alternative 4, and OU2 Soil RES Alternative 3). The costs are 
divided by the percentage of material to be added to the consolidation area from each IA. The N 
Area consists of approximately 10% of the total volume of the consolidation area. The 
consolidation area will be constructed in the center area of the MIA Area, as shown on Figure 
4.3-3. The consolidation area will be constructed over existing contaminated soil in the MIA and 
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B100 Areas. Excavated soil will be transported from each of the contributing areas and will be 
placed into a single consolidation area. When the contaminated soil has been consolidated, it will 
be covered with a soil cover. For the purposes of this FS, the soil cover will consist of 2 feet of 
compacted clay with a hydraulic conductivity of 1E-07 cm/s, followed by 1 foot of topsoil, 
which will restrict direct contact with contaminated soil. A permeable geotextile liner will be 
placed on top of the contaminated soil in order to demarcate the clean cover from the 
contaminated soil. Erosion mats will be installed to protect and stabilize the cover along the top 
and slopes of the consolidation area. A stormwater drainage system will be installed on each 
slope of the consolidation area and around the perimeter to drain water off of the consolidation 
area and into the existing LaSalle stormwater system. Costs for the stormwater drainage system 
are included in the MIA Area alternative only, as opposed to being divided among other soil 
alternatives that will contribute soil to the MIA Area. The consolidation area will then be seeded 
to minimize soil erosion and maintain cover stability. This area will be developed with a 
maximum side slope of 1:3 (vertical: horizontal) to minimize slope failure and possible soil 
erosion. The actual layout of the soil cover will be designed during the RD. 

As part of the OU2 O&M costs, the soil cover on the consolidation area will be inspected and 
repaired. Costs for the O&M of the consolidation area are included in OU2 Soil MIA Alternative 
2 – Soil Excavation + On-Site Consolidation under a Soil Cover. Hazardous material will be 
removed from the N Area under this alternative; however, CERCLA-mandated five-year reviews 
will be performed as part of this alternative for 30 years to evaluate how site conditions may 
change over time in response to the remedial action. 

4.3.4.4.2 Assessment 

Overall Protection of Human Health and the Environment 

Potential risks and hazards to human receptors currently exist at the N Area for the future 
residential land-use conditions. Direct contact with surface soil and subsurface soil is associated 
with cancer risks, primarily due to metals and PAHs throughout N Area. No ecological risks are 
being considered for future residential land use scenario.  

OU2 Soil N Alternative 4 includes removal of soil greater than RALs and collection of such soil 
in the on-site consolidation area under a soil cover. OU2 Soil N Alternative 4 includes RAs that 
will reduce future human or ecological exposures to the soil and is considered protective of 
human-health and the environment. The exposure to soil contamination will be reduced but not 
eliminated since the contamination will remain on-site.  

Compliance with ARARs 

Chemical-, location-, and action-specific ARARs triggered by OU2 Soil N Alternative 4 are 
presented in Table 4.3.4-1. The soil excavation and on-site consolidation under a soil cover 
alternative will reduce exposure to contamination in surface soils and subsurface soils of N Area 
through RAs; therefore, ARARs will be attained. 
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Long-Term Effectiveness and Permanence 

OU2 Soil N Alternative 4 is a highly effective and permanent remedial action to address the risks 
and hazards posed by COCs at the N Area. Controls for exposure and long-term management 
measures will be implemented through the use of remedial actions to move the contaminated soil 
to the on-site consolidation area under the soil cover. Once the soil that exceeds RALs is 
removed from the N Area, no risks or hazards will remain in N Area soils. CERCLA five-year 
reviews are required for this alternative. 

Reduction of Toxicity, Mobility, and Volume through Treatment 

OU2 Soil N Alternative 4 will provide reductions in mobility by excavating the soil that exceeds 
RALs and moving the contaminated soil under a soil cover. The soil cover will limit direct 
contact with the contaminated soil and will limit windblown transport of soil. This alternative 
will not provide reductions in toxicity or volume of the contaminated soil, since no treatment is 
being applied. OU2 Soil N Alternative 4 is somewhat effective at reducing toxicity, mobility, 
and/or volume.  

Short-Term Effectiveness  

The implementation of OU2 Soil N Alternative 4 will have significant impacts on the 
community, workers, and/or the environment during implementation. The excavation of the N 
Area will damage the environmental and remove the habitat for many of the eco-risk receptors. 
To address on-site worker protection and off-site residents, measures will be implemented to 
limit the risk of off-site migration of COCs during remedial activities. Most activities will occur 
on-site and monitoring will be conducted to verify proper protection of on-site personnel during 
remedial activities. Proper perimeter monitoring will be conducted to verify that remedial 
activities do not cause off-site migration. An increase in vehicle traffic, specifically heavy truck 
traffic, will occur during remedial activities to deliver clean backfill soil to the N Area to replace 
the excavated material. It is estimated that approximately 110 trucks per day (assuming 20 tons 
of soil per truck load) will be required to deliver clean backfill materials to the N Area. Minimal 
risks would be posed to the community and the environment by off-site transportation of 
contaminated materials and potentially increased transport via air or surface runoff. These risks 
would be minimized by complying with DOT regulations, implementing dust suppression 
measures, and developing and implementing a SWPPP.  OU2 Soil N Alternative 4 will take 5 
months for 1E-04, 7 months for 1E-05, and 8 months for 1E-06 to implement. 

Implementability  

OU2 Soil N Alternative 4 is considered to be readily implementable due to straightforward 
design of soil excavation and transport to the on-site consolidation area. The implementability of 
the excavation and consolidation of on-site soils to be placed under a soil cover is fairly 
straightforward; however a detailed design will need to be completed prior to implementation. 
The presumed location of the consolidation area is within the MIA Area, as the MIA Area is 
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large enough for the estimated required capacity needed. No new technologies will need to be 
used or implemented.  

Cost 

The total costs of OU2 Soil N Alternative 4 are presented in Table 4.3.4.4-1. The total cost for 
OU2 Soil N Alternative 4 is estimated to be approximately $6,702,000 for 1E-04, $14,885,000 
for 1E-05, and $19,618,000 for 1E-06. The estimated implementation time is 5 months for 1E-
04, 7 months for 1E-05, and 8 months for 1E-06. The construction and management cost 
assumes that the area will be excavated using heavy machinery and that the soil will be 
transported to the MIA Area consolidation area on a continuous basis. The cost estimate was 
developed in accordance with the assumptions listed in Section 4.3 and on the cost-basis files in 
Appendix S-6. O&M costs include CERCLA-mandated five-year reviews for 30 years. Soil cost 
basis information for OU2 is presented in Appendix S-6. A summary of costs for OU2 Soil N 
alternatives is included in Table 4.3.4-2. The costs estimated for this alternative are based on the 
above alternative-specific assumptions and there is a level of uncertainty associated with these 
assumptions. 

Sustainability 

OU2 Soil N Alternative 4 – Soil Excavation and On-Site Consolidation under a Soil Cover is a 
somewhat sustainable alternative due to the level of construction activity required to excavate 
and transport the contaminated soil. The alternative will be implemented through the use of 
heavy construction equipment, which uses natural resources and energy, creates air pollutants 
and generates greenhouse gas, and impacts water quality and water resources. This alternative 
will support sustainable reuse of the land since soil that exceeds the RALs will be excavated and 
consolidated in the MIA. OU2 Soil N Alternative 4 has a relative sustainability score in the 
“moderately sustainable” range (16-20) (see Table 4.3.4-3).  

4.3.4.5 OU2 Soil N Alternative 5: Soil Excavation + Off-Site Disposal  

4.3.4.5.1 Description 

OU2 Soil N Alternative 5 – Soil Excavation and Off-Site Disposal includes remedial action 
components to remove contaminant concentrations in the soil. The OU2 Soil N Alternative 5 
reduces potential risks and hazards from exposure to contaminated soil by excavating soil 
exceeding the selected risk level (1E-04, 1E-05, or 1E-06) and disposing of the contaminated soil 
off-site. 

Soil will be excavated from the N Area as illustrated on Figures 2.4.2.1-3 through 2.4.2.1-8, 
which show the three risk levels (1E-04, 1E-05, or 1E-06) for surface and subsurface soil. The 
average subsurface depth of an analyte concentration in excess of an RAL and the amount of soil 
to be excavated for each of the three risk levels is shown in Table 2.4.2.1-1. The excavated 
material will be stockpiled on OU2 and continuously loaded out to the off-site disposal facility. 
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The soil stockpiles will be sampled in accordance with the off-site disposal facility requirements 
(1 sample per 500 cy of material), as specified in 35 IAC Part 740 Appendix A. Based on the RI, 
soil in the N Area with sample results that exceed the RCRA threshold concentrations of 
1,100 mg/kg of lead and 40 mg/kg of cadmium may require disposal as a hazardous waste. 
Therefore, some soil from the N Area will likely require disposal as a hazardous waste. The 
disposal analysis soil will be analyzed for TCLP metals and if the soil analyte concentrations 
exceed the TCLP regulatory limits as stated in the RCRA Land Disposal Regulations (40 CFR 
Parts 258-268), the soil will be loaded and disposed of separately in a Subtitle C landfill. The 
cost estimate assumes that 13% of surface soil and 0% of subsurface soil at the N Area may 
exceed the TCLP regulatory limits and be classified as a hazardous waste in a Subtitle C landfill. 
To limit dust creation, excavated material will be kept covered and perimeter air monitoring will 
be conducted while soil moving is occurring on OU2. Additional precautions such as soil wetting 
will be taken if necessary to limit dust creation during the excavation and soil moving. After 
excavation, clean backfill soil will be added to the N Area excavation site, compacted, and the 
surface will be restored. 

Under this alternative, soil exceeding the RALs will be removed from the site; however, 
CERCLA-mandated five-year reviews will be performed as part of this alternative for 30 years to 
evaluate how site conditions may change over time in response to the remedial action. 

4.3.4.5.2 Assessment 

Overall Protection of Human Health and the Environment 

Potential risks and hazards to human receptors currently exist at the N Area for future residential 
land-use conditions. Direct contact with surface soil and subsurface soil is associated with cancer 
risks, primarily due to metals and PAHs throughout N Area. No ecological risks are being 
considered for future residential land use scenario.  

OU2 Soil N Alternative 5 includes removal of areas greater than RALs and disposed of off-site. 
Since the contaminated soil will be taken off-site, OU2 Soil N Alternative 5 includes RAs that 
will reduce future human exposures to the soil and is considered protective of human-health and 
the environment.  

Compliance with ARARs 

Chemical-, location-, and action-specific ARARs triggered by OU2 Soil N Alternative 5 are 
presented in Table 4.3.4-1. The excavation of soil and off-site disposal alternative will reduce 
exposure to contamination in surface soils and subsurface soils of N Area through RAs; 
therefore, ARARs will be attained. 
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Long-Term Effectiveness and Permanence 

OU2 Soil N Alternative 5 is a highly effective and permanent remedial action to address the risks 
and hazards posed by COCs at N. By removing the contaminated soil with analyte 
concentrations in excess of RALs at the selected risk level (1E-04, 1E-05, and 1E-06) and 
disposing of the material off-site the risk on site will be permanently reduced. With 
contamination being removed from the site and properly disposed at an off-site location, the 
reliability of the alternative will be highly effective and permanent. CERCLA five-year reviews 
are required for this alternative. 

Reduction of Toxicity, Mobility, and Volume through Treatment 

OU2 Soil N Alternative 5 will provide reductions in mobility by moving the contaminated soil to 
an off-site disposal facility where it will be placed in a landfill. OU2 Soil N Alternative 5 will 
provide reductions in mobility by moving the contaminated soil to an off-site disposal facility 
where it will be placed in a landfill. The off-site landfill will limit direct contact with the 
contaminated soil and will limit windblown transport of soil. This alternative will not provide 
reductions in toxicity or volume of the contaminated soil since no treatment is being applied. 
OU2 Soil N Alternative 5 is somewhat effective at reducing toxicity, mobility, and/or volume.  

Short-Term Effectiveness  

The implementation of OU2 Soil N Alternative 5 will have detrimental impacts on the 
community, workers, or the environment during implementation. The excavation of the N Area 
will damage the environment and remove the habitat for many of the eco-risk receptors. To 
address on-site worker protection and off-site residents, measures will be conducted to limit the 
risk of off-site migration during remedial activities. Soil excavation and loading activities will 
occur on-site while air monitoring will be conducted to verify proper protection of on-site 
personnel during remedial activities. Proper perimeter monitoring will be conducted to verify 
that remedial activities will not cause off-site migration. A large increase in vehicle traffic, 
specifically heavy truck traffic, will occur during remedial activities to transport the 
contaminated soils to an off-site facility. It is estimated that approximately 110 trucks per day 
(assuming 20 tons of soil per truck load) will be required to deliver clean backfill materials to the 
N Area and another 110 trucks per day to transport the excavated soil to an off-site disposal 
facility. Minimal risks would be posed to the community and the environment by off-site 
transportation of contaminated materials and potentially increased transport via air or surface 
runoff. These risks would be minimized by complying with DOT regulations, implementing dust 
suppression measures, and developing and implementing a SWPPP.  OU2 Soil N Alternative 5 
will take 5 months for 1E-04, 7 months for 1E-05, and 8 months for 1E-06 to implement. 

Implementability  

OU2 Soil N Alternative 5 is considered to be easily implementable due to straightforward design 
of soil excavation and transport to the off-site disposal facility. The implementability of the 
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excavation and disposal off-site is fairly straightforward and commonplace for remedial 
activities. No new technologies will need to be used or implemented. 

Cost  

The total costs of OU2 Soil N Alternative 5 are presented in Table 4.3.4.5-1. The total cost for 
OU2 Soil N Alternative 5 is estimated to be approximately $15,468,000 for 1E-04, $34,793,000 
for 1E-05, and $45,943,000 for 1E-06. The estimated implementation time is 5 months for 1E-
04, 7 months for 1E-05, and 8 months for 1E-06. The construction and management cost 
assumes that the area will be excavated using heavy machinery and the soil will be transported to 
the off-site disposal facility on a continuous basis. As discussed in Section 4.3.4.5.1, the N Area 
includes the excavation and disposal of soil material that will likely require disposal in a Subtitle 
C landfill as a RCRA hazardous waste for having soil greater than the TCLP threshold 
concentrations for cadmium and lead. The cost estimate was developed in accordance with the 
assumptions listed in Section 4.3 and on the cost-basis files in Appendix S-6. O&M costs 
include CERCLA mandated five-year reviews for 30 years. Soil cost basis information for OU2 
is presented in Appendix S-6. A summary of costs for OU2 Soil N alternatives is included in 
Table 4.3.4-2. The costs estimated for this alternative are based on the above alternative-specific 
assumptions, and there is a level of uncertainty associated with these assumptions. 

Sustainability 

OU2 Soil N Alternative 5 – Soil Excavation and Off-Site Disposal is a somewhat sustainable 
alternative due to the level of construction activity required to excavate and transport the 
contaminated soil. The alternative will be implemented through the use of heavy construction 
equipment, which uses energy, creates air pollutants and generates greenhouse gas, and impacts 
water quality and water resources. This alternative will support sustainable reuse of the land 
since soil that exceeds the RALs will be excavated and removed from the MIA. OU2 Soil N 
Alternative 5 has a relative sustainability score in the “somewhat sustainable” range (11-15) (see 
Table 4.3.4-3). 

4.3.5 OU2 Soil RES Area Alternatives Analysis 

The following OU2 alternatives for soil at the RES Area underwent a detailed evaluation using 
the seven criteria listed in Section 4.1: 

• OU2 Soil RES Alternative 1 – No Action  

• OU2 Soil RES Alternative 2 – On-Site Soil Cover + Institutional Controls 

• OU2 Soil RES Alternative 3 – Soil Excavation + On-Site Consolidation under a Soil 
Cover 

• OU2 Soil RES Alternative 4 – Soil Excavation + Off-Site Disposal  
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As noted in Section 2.3.2.2, the RES Area has a proposed residential future land use and the 
primary receptors include: current and future resident. The following RES Area alternatives are 
discussed based on future residential land use. Supporting tables, ARARs, cost summary, 
sustainability analysis, and individual alternative costs are presented in Tables 4.3.5-1 through 
4.3.5-3, and 4.3.5.1-1 through 4.3.5.4-1. 

As stated in Section 4.3, each of the soil alternatives for OU2 may require additional pre-design 
investigation to be performed during the RD. SulTRAC will conduct pre-design investigation 
activities in the RES Area in order to complete the investigation of impacted soils and conduct 
waste characterization of soils, as necessary. There are 4,768 properties within the RES Area of 
OU2 and 189 properties were sampled during the RI; therefore, approximately 4,579 properties 
require a pre-design investigation prior to implementing a remedial action. The pre-design 
investigation will take place at the beginning of the RD phase. SulTRAC field activities will be 
conducted in accordance with an EPA-approved SAP, which will be written and approved prior 
to initiation of field work. Access agreements for proposed RES Area sample locations and 
possible future removal will be gathered prior to initiating the field investigation. 

For cost-estimation purposes, the following residential property configuration is anticipated. 
Each residential property will be divided into front and back yards, and non-residential properties 
located within the RES Area will be divided into quadrants. Residential properties with a 
structure on the property, and non-residential properties with a total area less than 5,000 ft2 with 
a structure on the property, will be divided into front and back yards, and four 5-point composite 
samples will be collected from each front yard and each back yard. Four depth-discrete 5-point 
composite samples will be collected from each yard, including 5-point composite samples from 
0 to 6 inches, 6 to 12 inches, 12 to 18 inches, and 18 to 24 inches bgs, in an X-shaped pattern, 
with one sample collected from each end point of the X and one sample from the center. Vacant 
residential lots with areas less than 5,000 ft2 will be divided into two halves to correspond with 
front and back yards and sampled in the same manner as residential properties. 

For cost-estimation purposes, the following non-residential property configuration is anticipated. 
Non-residential properties (including schools, parks, churches, commercial / industrial 
properties, etc.) will be sampled by dividing the property into four quadrants. One 5-point 
composite will be collected from each quadrant at 0-6 inches, 6-12 inches, 12-18 inches, and 
18 to 24 inches bgs, in an X-shaped pattern, with one sample collected from each end point of 
the X and one sample from the center, for a total of 16 samples per non-residential property to be 
sampled. Samples will be screened using X-ray fluorescence (XRF) for arsenic, cadmium, lead, 
manganese, and zinc; 20% of the samples will be sent offsite to a CLP laboratory for metals 
analysis and another 15% of the samples will be sent to an off-site non-CLP laboratory for TCLP 
analysis. It is anticipated that approximately 4% of the XRF samples will have analyte 
concentrations which are in excess of the calculated TCLP threshold concentrations of 
1,100 mg/kg for lead and 40 mg/kg for cadmium (see Section 2.4.2.1). The total cost for the pre-
design investigation is estimated to be approximately $3,914,000.  
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The actual sampling designs described in the paragraph above for residential and non-residential 
properties will be part of any pre-design site-specific plans and may vary from the above 
assumptions based on EPA and/or other regulator comments. The pre-design investigation results 
will be used in the RD to identify the yards that require remediation and the depth of analyte 
concentrations in excess of RALs in each yard. The cost of the pre-design investigation will be 
included in each retained alternative, with the exception of Alternative 1, No Action. 

4.3.5.1 OU2 Soil RES Alternative 1: No Action 

4.3.5.1.1 Description 

OU2 Soil RES Alternative 1 – No Action was retained as a baseline against which to compare 
the other alternatives, as required by the NCP. This alternative will not include remedial action 
components to contain or reduce contaminant concentrations in the soil, nor will OU2 Soil RES 
Alternative 1 control potential risks from exposure to contaminated soil by implementing 
institutional controls or environmental monitoring. As required by the NCP, CERCLA-mandated 
five-year reviews will be performed as part of this alternative for 30-years. 

4.3.5.1.2 Assessment 

Overall Protection of Human Health and the Environment 

Potential risks and hazards to human receptors currently exist at the RES Area for future 
residential land-use conditions. Direct contact with surface soil is associated with cancer risks, 
primarily due to metals. No ecological risks are being considered for future residential land-use 
scenarios. OU2 Soil RES Alternative 1 does not include any actions to control potential risks and 
hazards posed to human receptors. As a result, OU2 Soil RES Alternative 1 is not considered 
protective of human health and the environment. 

Compliance with ARARs 

Chemical-, location-, and action-specific ARARs triggered by OU2 Soil RES Alternative 1 are 
presented in Table 4.3.5-1. The No Action alternative does not include actions to reduce 
exposure to contamination in surface soils or subsurface soils of the RES Area; therefore, 
ARARs will not be attained. 

Long-Term Effectiveness and Permanence 

No controls for exposure and no long-term management measures will be taken. As a result, 
OU2 Soil RES Alternative 1 will be ineffective.  

Reduction of Toxicity, Mobility, and Volume through Treatment 

OU2 Soil RES Alternative 1 will not provide any reduction in toxicity, mobility, or volume of 
contaminated soil through treatment. 
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Short-Term Effectiveness  

OU2 Soil RES Alternative 1 will not have an impact on the community, workers, or the 
environment during implementation, since no remedial action will be implemented. OU2 Soil 
RES Alternative 1 will take no time to implement, since no action is being performed. 

Implementability  

OU2 Soil RES Alternative 1 is considered easily implementable since no remedial action will be 
implemented. 

Cost  

The construction, management, and O&M costs of OU2 Soil RES Alternative 1 are presented in 
Table 4.3.5.1-1. O&M costs include CERCLA-mandated five-year reviews for 30 years. No 
capital or construction costs are included, since no action will be performed under this 
alternative. The total cost for OU2 Soil RES Alternative 1 is estimated to be approximately 
$23,000 for the three risk levels (1E-04, 1E-05, and 1E-06). Soil cost-basis information for OU2 
is presented in Appendix S-6. A summary of costs for the OU2 RES Area alternatives is 
included in Table 4.3.5-2. The costs estimated for this alternative are based on the above 
alternative-specific assumptions, and there is a level of uncertainty associated with these 
assumptions. 

Sustainability 

Alternative 1 – No Action is a highly sustainable alternative due to the lack of construction 
activity completed. The alternative will be implemented without any heavy construction 
equipment, which minimizes the material use, waste production, use of natural resources and 
energy, air pollutants and greenhouse gas generated, and impacts to water quality and water 
resources. However, the alternative will not support sustainable reuse of the land, since no 
remediation will be implemented. OU2 Soil RES Alternative 1 has a relative sustainability score 
in the “highly sustainable” range (21-25) (see Table 4.3.5-3). 

4.3.5.2 OU2 Soil RES Alternative 2: On-Site Soil Cover + Institutional Controls 

4.3.5.2.1 Description 

OU2 Soil RES Alternative 2 – On-Site Soil Cover and Institutional Controls includes remedial 
action components to minimize direct contact with contaminants in the soil. The OU2 Soil RES 
Alternative 2 controls potential risks and hazards from exposure to contaminated soil by 
inhibiting direct contact with soil with analyte concentrations in excess of RALs and the selected 
risk level (1E-04, 1E-05, or 1E-06), based on results of the pre-design investigation, by applying 
a 1-foot-thick soil cover. The soil cover will be applied to the existing residential soils with 
analyte concentrations in excess of RALs at the selected risk level. This alternative controls 
potential risks and hazards from exposure to contaminated soil by limiting direct contact with 
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impacted soil that has analyte concentrations in excess of RALs by covering the soil under a soil 
cover. A visible barrier, such as orange construction fencing or landscaping fabric, is placed over 
the contaminated soil and beneath the soil cover. Residual contamination will be left in place and 
covered with a 12-inch-thick soil cover (composed of 6 inches of imported select borrow 
material, topped with 6 inches of topsoil) that will restrict direct contact with contaminated soil. 
EPA’s Superfund Lead-Contaminated Residential Sites Handbook (US EPA, 2003d) indicates 
that soil should be removed to a minimum depth of 12 inches bgs at residential properties and 
24 inches bgs in gardens. Changing the existing grade by placing a 2-foot soil cover on existing 
grade is impractical; therefore, a 1-foot soil cover will be utilized and institutional controls will 
be put in place, which will limit future land uses to exclude gardens. This alternative assumes 
that adding a 1-foot soil cover to the existing grade is feasible; however, the implementability of 
raising the grade by 1 foot would need to be verified during the RD. 

The soil cover will be placed directly on top of the existing grade. By excavating 12 inches of 
soil around the perimeter of the yard at a 1:3 (vertical: horizontal) slope, the soil cover will be 
tied into the existing grade along the street. The raised grade along the building foundation will 
require special consideration and design to accommodate basement windows, crawl spaces, 
entrance stairs, sidewalks, electrical lines, etc. After installation of the soil cover, each yard will 
be restored to its pre-remedial condition. Yards located within residential properties will be 
sodded, and non-residential properties will be seeded. Yards located on non-residential 
properties, such as schools, parks, commercial / industrial properties, etc. will be seeded. Once 
the properties are sodded or seeded, maintenance of the sod/seed, including watering, fertilizing, 
and cutting, will be conducted for 30 days. After the initial 30-day period, property owners will 
be responsible for the maintenance of their own yards. As noted in Section 3.4, pre-design 
investigation is included in this alternative to further refine the extent of impacted soil in OU2 
for the RD. No soil will be disposed of offsite as part of this alternative; excavated soil will be 
placed in the on-site consolidation area.  

As part of the OU2 O&M costs, the soil cover will be inspected on a semi-annual basis for the 
first 5 years, followed by an annual basis for years 6 through 30. Repairs to the soil covers will 
be performed on an annual basis and will include re-grading portions of the soil cover, placing 
additional soil to maintain the 1-foot cover, and sodding or seeding the yards. 

An ICMP will be prepared for the RES Area following EPA guidance (US EPA, 2010a). 
Institutional controls will be implemented to maintain the integrity of the soil cover for the 
protection of site users from exposure to COCs in soil. Institutional controls may include 
property restrictions, such as: raised beds must be used for gardening, subsurface work (utility 
maintenance, foundation work, etc.) must be performed in accordance with the PRAP in order to 
protect workers and residents, and sufficient coverage of impacted soils must be maintained. In 
accordance with CERCLA requirements, five-year reviews will be required with this alternative, 
because impacted soil will be left in place. Site inspections and reports, and CERCLA mandated 
five-year reviews will be performed as part of this alternative to evaluate how site conditions 
may change over time. 
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4.3.5.2.2 Assessment 

Overall Protection of Human Health and the Environment 

Potential risks and hazards to human receptors currently exist at the RES Area for future 
residential land-use conditions. Direct contact with surface soil is associated with cancer risks, 
primarily due to metals. No ecological risks are being considered for future residential land-use 
scenarios. OU2 Soil RES Alternative 2 relies on a soil cover, institutional controls, and 
CERCLA five-year reviews to control potential risks and hazards posed to human receptors. The 
soil cover will minimize direct contact with the soil with analyte concentrations in excess of 
RALs / applicable risk level, and the institutional controls will verify that the soil cover remains 
intact and undisturbed. Maintenance of the soil cover will include semi-annual inspections for 
the first five years after implementation, and annually thereafter. In addition, soil cover 
maintenance and repairs will be conducted annually for the first five years. Maintenance of the 
institutional controls will be verified through institutional control site inspections and reports, 
and the CERCLA five-year review process. As a result, OU2 Soil RES Alternative 2 is 
considered protective of human health and the environment.  

Compliance with ARARs 

Chemical-, location-, and action-specific ARARs triggered by OU2 Soil RES Alternative 2 are 
presented in Table 4.3.5-1. The on-site soil cover and institutional controls alternative will 
reduce exposure to contamination in surface soils RES Area through RAs; therefore, ARARs 
will be attained. 

Long-Term Effectiveness and Permanence 

OU2 Soil RES Alternative 2 is a somewhat effective and permanent remedial action to address 
the risks and hazards posed by COCs at the RES Area. Controls for exposure and long-term 
management measures will be implemented through the use of remedial actions to cover the 
impacted soil with a soil cover and impose institutional controls to minimize disturbances of the 
soil cover. Inspections and repairs will be required to retain integrity of the soil cover and will be 
conducted semi-annually or annually. The sloped areas of the soil cover along streets and 
foundations may undergo significant erosion and need frequent maintenance to retain a minimum 
1-foot-thick soil cover. However, the long-term effectiveness or permanent control of current and 
potential future risks will be based on inspections and repairs to verify and maintain the integrity 
of the soil cover. Inspections and maintenance of the soil cover will need to be conducted for 
approximately 30 years. 

Reduction of Toxicity, Mobility, and Volume through Treatment 

OU2 Soil RES Alternative 2 will provide reductions in mobility by covering the soil with analyte 
concentrations in excess of RALs with a soil cover. The soil cover will limit direct contact with 
the contaminated soil and will limit windblown transport of soil. This alternative will not provide 
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reductions in toxicity or volume of the contaminated soil, since no treatment is being applied. 
The soil cover will require long-term O&M to verify that the integrity of the soil cover is still 
intact. Inspections and maintenance on the soil cover will need to be conducted for up to 30 
years. OU2 Soil RES Alternative 2 is somewhat effective at reducing toxicity, mobility, and/or 
volume. 

Short-Term Effectiveness  

The implementation of OU2 Soil RES Alternative 2 will have significant impacts on the 
community, workers, and/or the environment during implementation. Measures will be in place 
to limit the risk of off-site migration during remedial activities. Air monitoring will be conducted 
to verify proper protection of on-site personnel and residents during excavation activities, 
specifically during grading of each yard prior to cover installation. The work areas during soil 
excavation and loading will be wetted to minimize dust generation. Appropriate perimeter 
monitoring will be conducted to verify that remedial activities do not cause off-site migration. 
An increased level of truck traffic through the residential neighborhoods will occur during 
implementation in order to deliver the soil cover material. It is estimated that approximately 8 
trucks per day (assuming 20 tons of soil per truck load) will be required to deliver clean soil 
cover materials to the OU2 on-site area to provide soil for the RES Area. Soil will then be 
transferred in small loads between the OU2 on-site area and the RES Area. OU2 Soil RES 
Alternative 2 will take 87 months for 1E-04, 132 months for 1E-05, and 132 months for 1E-06 to 
implement. 

Implementability  

The installation of a soil cover is straightforward; however, it will be difficult to implement in a 
residential setting. No new technologies need to be used or implemented. Materials for the soil 
cover can be easily obtained and installed; however, raising the grade of a yard by 1 foot will 
cause technical and administrative challenges. The areas where the soil cover must be tied into 
the existing grade (streets, etc.) will require excavation and will likely erode more rapidly than 
the surrounding areas and cause physical safety concerns for the elderly and young. Each yard 
will need to undergo property-specific RD to design proper stormwater drainage from the 
property. Community acceptance of this alternative may be difficult to obtain. 

Cost  

The construction, management, and O&M costs of OU2 Soil RES Alternative 2 are presented in 
Table 4.3.5.2-1. The total cost for OU2 Soil RES Alternative 2 is estimated to be approximately 
$107,639,000 for 1E-04; $127,590,000 for 1E-05; and $127,590,000 for 1E-06. The estimated 
implementation time is 130 months for 1E-04, 148 months for 1E-05, and 148 months for 1E-06. 
The construction and management cost assumes the soil cover will consist of 0.5 foot of clean, 
select borrow and 0.5 foot of topsoil material, applied on the existing grade. In addition, the 
construction and management cost assumes the institutional controls include a deed restriction 
and ICMP. The site restoration costs assume that each remediated property will be maintained 
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for 30 days to make sure the sod or seed is established. O&M costs assume that soil cover will be 
inspected and repaired as necessary on a semi-annual basis for the first five years after 
implementation. Soil cover inspections will occur annually for years 6-30 after implementation. 
Site inspection reports will be developed after each site inspection event. In addition, O&M costs 
include CERCLA-mandated five-year reviews. O&M is assumed to be conducted for 30 years. 
The cost estimate was developed in accordance with the assumptions listed in Section 4.3 and on 
the cost-basis files in Appendix S-6. Soil cost-basis information for OU2 is presented in 
Appendix S-6. A summary of costs for the OU2 Soil RES Area alternatives is included in Table 
4.3.5-2.  

The costs estimated for this alternative are based on the above alternative-specific assumptions, 
and there is a level of uncertainty associated with these assumptions. Particularly for the RES 
Area, estimates are based on assumptions made from sample results from almost 200 residences, 
collected and analyzed during the RI. These RES properties represent approximately 4% of the 
entire RES Area as outlined on Figures 2.4.2.1-9, 2.4.2.1-10, and 2.4.2.1-11. These RES Area 
sample results drive the soil volume calculations estimating the quantity of RES soil that would 
need to be excavated for each of the risk levels and hence the associated estimated costs. There is 
uncertainty, as these soil volume calculations could change after more RES properties are 
sampled during the pre-design phase, necessitating calculation modifications to the estimated soil 
volumes that would need to be excavated. This would, therefore, impact the remediation costs 
for the RES Area. Since the estimated RES Area costs for this alternative are more than half of 
the total remediation cost for OU2 (on-site and RES areas), there are likely significant 
uncertainties associated with the RES cost estimates based on RES Area sample results obtained 
during the RI. 

Sustainability 

Alternative 2 – On-Site Soil Cover and Institutional Controls is a somewhat sustainable 
alternative due to the minimal construction activity required. The alternative will require the use 
of heavy construction equipment to grade each property and apply the soil cover. However, the 
total disturbance to each property should be minimal. The alternative will not support sustainable 
unlimited reuse of the land, since the contaminated soil will be left in place, and institutional 
controls will be maintained to limit future activities. OU2 Soil RES Alternative 2 has a relative 
sustainability score in the “somewhat sustainable” range (11-15) (see Table 4.3.5-3). 

4.3.5.3 OU2 Soil RES Alternative 3: Soil Excavation + On-Site Consolidation under a Soil 
Cover 

4.3.5.3.1 Description 

OU2 Soil RES Alternative 3 – Soil Excavation and On-Site Consolidation under a Soil Cover 
includes remedial action components to contain contaminant concentrations in the soil. OU2 Soil 
RES Alternative 3 controls potential risks and hazards from exposure to contaminated soil by 
excavating soil with analyte concentrations in excess of RALs and the selected risk level (1E-04, 
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1E-05, or 1E-06) and placing those soils in the on-site consolidation area under a soil cover. The 
on-site consolidation area will be located within the main plant area of OU2, specifically the 
MIA Area. This alternative controls potential risks and hazards from exposure to contaminated 
soil by limiting direct contact with impacted soil with analyte concentrations in excess of RALs 
by covering the soil with a soil cover. 

This alternative incorporates excavations of soil with analyte concentrations in excess of RALs 
(at each risk level) and the on-site consolidation under a soil cover alternative. During the RI, 
189 out of 4,768 residential properties were sampled and the results of the RI compared to the 
RALs are shown on Figures 2.4.2.1-9 through 2.4.2.1-11. In order to estimate the percentage of 
properties that likely require remedial action, the off-site RES Area was divided into four zones, 
based on the density of properties sampled during the RI and distance from the on-site areas of 
OU2. The total volume of soil to be addressed in the RES Area is included in Table 2.4.2.1-1. 
Results from the RI were extrapolated within each zone by percentage of properties sampled 
with analyte concentrations in excess of RALs to estimate the total number of properties that are 
likely to require remedial action (see Appendix S-1). The actual number of properties to be 
remediated and the depth of remediation will be established during the pre-design investigation 
when remaining properties are sampled. Based on sampling conducted during the RI, and 
applying percentages of properties that exceeded the soil RALs to the total number of properties 
potentially requiring remediation (4,768), the estimated number of properties exceeding RALs is 
2,778 for the 10-4 risk level and 3,204 for the 10-5 and 10-6 risk levels as shown in Tables RES-
1, RES-2, and RES-3 of Appendix S-1.  No soil will be disposed of offsite as part of this 
alternative; excavated soil will be placed in the on-site consolidation area. Additional details 
regarding the volume of soil material to be addressed in this alternative are presented in Section 
2.4.2.1 and Appendix S-1. 

For cost-estimating purposes, the maximum excavation depth is estimated to be 24 inches bgs; 
however, the final excavation depth may vary, based on pre-remedial sample results. The 
excavated material will be directly loaded into roll-off containers and transported to the MIA 
Area on OU2 for temporary stockpiling until the consolidation is ready. If necessary, any 
contaminated soil below 24 inches bgs will have a visual barrier, such as orange construction 
fence or landscape fabric, placed on top of the contaminated soil and beneath the clean backfill 
soil. It is assumed that excavating to 24 inches bgs will remove soil with analyte concentrations 
in excess of RALs from the properties and that no properties will require the use of institutional 
controls to address soil deeper than 24 inches bgs. This assumption will be further evaluated 
during the pre-design investigation. Based on assumptions used in the FS, it is assumed that 
between 200,000 and 300,000 cy of soil will be excavated from the RES Area under each of the 
three risk levels. To limit dust creation, excavated material will be kept covered and perimeter air 
monitoring will be conducted while soil moving is occurring on OU2. Additional precautions 
such as soil wetting will be implemented if necessary to limit dust creation during the excavation 
and soil moving. 
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The consolidation area will be located in the MIA Area of OU2. The costs for construction of the 
consolidation area are divided among the soil alternatives that will contribute soil to the area 
(OU2 Soil B100 Alternative 3, OU2 Soil RM Alternative 3, OU2 Soil MIA Alternative 2, OU2 
Soil N Alternative 4, and OU2 Soil RES Alternative 3). The costs are divided by the percentage 
of material to be added to the consolidation area from each IA. The RES Area will provide the 
highest percentage of soil material to the consolidation area and consists of approximately 37.6% 
of the total volume of the consolidation area. The consolidation area will be constructed in the 
center area of the MIA, as shown on Figure 4.3-3. The consolidation area will be constructed 
over existing contaminated soil in the MIA and B100 Areas. Excavated soil will be transported 
from each of the contributing areas and will be placed into a single consolidation area. When the 
contaminated soil has been consolidated, it will be covered with a soil cover. For the purposes of 
this FS, the soil cover will consist of 2 feet of compacted clay with a hydraulic conductivity of 
1E-07 cm/s, followed by 1 foot of topsoil, which will restrict direct contact with contaminated 
soil. A permeable geotextile liner will be placed on top of the contaminated soil in order to 
demarcate the clean cover from the contaminated soil. Erosion mats will be installed to protect 
and stabilize the cover along the top and slopes of the consolidation area. A stormwater drainage 
system will be installed on each slope of the consolidation area and around the perimeter to drain 
water off of the consolidation area and into the existing LaSalle stormwater system. Stormwater 
drainage system costs are included in the MIA Area alternative only, as opposed to being divided 
among other soil alternatives that will contribute soil to the MIA Area. The consolidation area 
will then be seeded to minimize soil erosion and maintain cover stability. This area will be 
developed with a maximum side slope of 1:3 (vertical: horizontal) to minimize slope failure and 
possible soil erosion. The actual layout of the soil cover will be designed during the RD. 

At each residential property, excavated soil will be replaced with clean backfill soil, including 
6 inches of topsoil, to maintain the original grade. Each yard will be restored to its pre-remedial 
condition. Yards located within residential properties will be sodded. Yards located on non-
residential properties, such as schools, parks, commercial / industrial properties, etc. will be 
seeded. Once the properties are sodded or seeded, maintenance of the sod/seed, including 
watering, fertilizing, and cutting, will be conducted for 30 days. After the initial 30-day period, 
property owners will be responsible for the maintenance of their own yards.  

As part of the OU2 O&M costs, the soil cover on the MIA Area consolidation area will be 
inspected and repaired. O&M costs of the consolidation area are included in OU2 Soil MIA 
Alternative 2 – Soil Excavation + On-Site Consolidation under a Soil Cover. It is anticipated that 
hazardous material will be removed from the RES Area under this alternative; however, in the 
event that soil with analyte concentrations in excess of RALs is left in place at a RES Area 
property deeper than 24 inches bgs, the property will require institutional controls. RES Area 
properties will have CERCLA-mandated five-year reviews performed for 30 years as part of this 
alternative to evaluate how site conditions may change over time in response to the remedial 
action. 
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In the event that properties where soil with analyte concentrations in excess of RALs is left in 
place after remedy implementation, an ICMP will be prepared following EPA guidance (US 
EPA, 2010a). The ICMP will detail the land-use restrictions to be incorporated. The ICMP will 
include a checklist of elements to be assessed during regularly scheduled on-site inspections. 
Elements of the on-site inspections will include a review of the soil cover to maintain 
protectiveness, verification that no structures or existing pavement have been disturbed or 
removed, and confirmation that any land-use restrictions are being maintained. For cost-
estimating purposes, it is assumed that the institutional control site inspections will be performed 
semi-annually for the first year, and annually for years 6 through 30 after implementation. Site 
inspections and reports, and CERCLA-mandated five-year reviews, will be performed as part of 
this alternative to evaluate how site conditions may change over time. 

4.3.5.3.2 Assessment 

Overall Protection of Human Health and the Environment 

Potential risks and hazards to human receptors currently exist at the RES area for future 
residential land-use conditions. Direct contact with surface soil is associated with cancer risks, 
primarily due to metals. No ecological risks are being considered for future residential land-use 
scenarios. OU2 Soil RES Alternative 3 includes removal of areas with analyte concentrations 
greater than RALs, and disposed of within the on-site consolidation area with a soil cover. OU2 
Soil RES Alternative 3 includes RAs that will reduce future exposures to the soil and is 
considered protective of human health and the environment. The exposure to residents will be 
reduced, since the contamination will be consolidated on the main plant area of the OU2 portion 
of the Site.  

Compliance with ARARs 

Chemical-, location-, and action-specific ARARs triggered by OU2 Soil RES Alternative 3 are 
presented in Table 4.3.5-1. The soil excavation and on-site consolidation under a soil cover 
alternative will reduce exposure to contamination in surface soils and subsurface soils of the RES 
Area through RAs; therefore, ARARs will be attained. 

Long-Term Effectiveness and Permanence 

OU2 Soil RES Alternative 3 is a highly effective and permanent remedial action to address the 
risks and hazards posed by COCs at the RES Area. Controls for exposure and long-term 
management measures will be implemented through the use of remedial actions to move the 
contaminated soil to the on-site consolidation area under the soil cover. Once the soil with 
analyte concentrations in excess of RALs is removed from the RES Area, risks or hazards will be 
minimized in the RES Area soil. However, in the event that soil with analyte concentrations in 
excess of RALs is left in place at a RES Area property deeper than 24 inches bgs, the property 
will require institutional controls. CERCLA 5-year reviews are required for this alternative. 
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Reduction of Toxicity, Mobility, and Volume through Treatment 

OU2 Soil RES Alternative 3 will provide reductions in mobility by excavating the soil with 
analyte concentrations in excess of RALs and moving the contaminated soil under a soil cover. 
The soil cover will limit direct contact with the contaminated soil and will limit windblown 
transport of soil. This alternative will not provide reductions in toxicity or volume of the 
contaminated soil, since no treatment is being applied. OU2 Soil RES Alternative 3 is somewhat 
effective at reducing toxicity, mobility, and/or volume.  

Short-Term Effectiveness  

The implementation of OU2 Soil RES Alternative 3 will have significant impacts on the 
community, workers, or the environment during implementation. Measures will be conducted to 
limit the risk of off-site migration during remedial activities. Most activities will occur onsite, 
and monitoring will be conducted to verify proper protection of on-site personnel during 
remedial activities. Appropriate perimeter monitoring will be conducted to verify that remedial 
activities do not cause off-site migration. An increased level of truck traffic through the 
residential neighborhoods will occur during implementation in order to deliver backfill material 
for each remediated property. It is estimated that approximately 8 trucks per day (assuming 
20 tons of soil per truck load) will be required to deliver clean backfill soil material to the OU2 
on-site area to provide soil for the RES Area. Soil will then be transferred in small loads between 
the OU2 on-site area and the RES Area. Minimal risks would be posed to the community and the 
environment by off-site transportation of contaminated materials and potentially increased 
transport via air or surface runoff. These risks would be minimized by complying with DOT 
regulations, implementing dust suppression measures, and developing and implementing a 
SWPPP.  OU2 Soil RES Alternative 3 will take 105 months for 1E-04, 158 months for 1E-05, 
and 158 months for 1E-06 to implement. 

Implementability  

OU2 Soil RES Alternative 3 is considered to be implementable due to the design of soil 
excavation and transport to the on-site consolidation area. The implementability of the 
excavation and consolidation of on-site soils and placed under a soil cover is straightforward; 
however, a detailed design will need to be completed prior to implementation. Equipment and 
materials for soil excavation and consolidation can be easily obtained. Property-specific 
conditions will require evaluation for the excavation design for each property. A staging area for 
equipment and clean soil to be used as backfill will need to be established within the on-site OU2 
area. The presumed location of the consolidation area is within the MIA Area. The MIA Area is 
large enough for the estimated capacity needed. This alternative will require waste manifests and 
documentation of impacted soil for transportation and disposal purposes, both of which are 
readily available. No new technologies will need to be used or implemented.  
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Cost  

The construction, management, and O&M costs of OU2 Soil RES Alternative 3 are presented in 
Table 4.3.5.3-1. The total cost for OU2 Soil RES Alternative 3 is estimated to be approximately 
$100,234,000 for 1E-04, $112,925,000 for 1E-05, and $112,925,000 for 1E-06. The estimated 
implementation time is 156 months for 1E-04, 177 months for 1E-05, and 177 months for 1E-06. 
The construction and management cost assumes the excavated material will be consolidated on 
OU2. The site restoration costs assume that each remediated will be maintained for 30 days to 
make sure the seed or sod is established. In addition, the cost estimate assumes that no soil that 
has analyte concentrations which exceed the RALs will be left in place. The cost estimate was 
developed in accordance with the assumptions listed in Section 4.3 and on the cost-basis files in 
Appendix S-6. A summary of costs for the OU2 Soil RES Area alternatives is included in Table 
4.3.5-2. 

The costs estimated for this alternative are based on the above alternative-specific assumptions, 
and there is a level of uncertainty associated with these assumptions. Particularly for the RES 
Area, estimates are based on assumptions made from sample results from almost 200 residences, 
collected and analyzed during the RI. These RES properties represent approximately 4% of the 
entire RES Area, as outlined on Figures 2.4.2.1-9, 2.4.2.1-10, and 2.4.2.1-11. These RES Area 
sample results drive the soil volume calculations, estimating the quantity of RES soil that would 
need to be excavated for each of the risk levels and hence the associated estimated costs. There is 
uncertainty, as these soil volume calculations could change after more RES properties are 
sampled during the pre-design phase, necessitating calculation modifications to the estimated soil 
volumes that would need to be excavated. This would, therefore, impact the remediation costs 
for the RES Area. Since the estimated RES Area costs for this alternative are more than half of 
the total remediation cost for OU2 (on-site and RES areas), there are likely significant 
uncertainties associated with the RES cost estimates based on RES Area sample results obtained 
during the RI. 

Sustainability 

OU2 RES Soil Alternative 3 – Soil Excavation and On-Site Consolidation under a Soil Cover is 
a moderately sustainable alternative. The alternative requires off-site material to be brought 
onsite to each yard, and trucking between the RES Area and the OU2 MIA Area. The alternative 
will require the use of heavy construction equipment, which requires the use of natural resources 
and energy, and creates air pollutants and generates greenhouse gas. The stockpile area in the 
OU2 MIA Area will be developed to minimize impacts to water quality and water resources; 
however, there is limited potential for some runoff or erosion of material. Once the remedial 
action is complete, the alternative will support sustainable reuse of the land. OU2 Soil RES 
Alternative 3 has a relative sustainability score in the “moderately sustainable” range (16-20) 
(see Table 4.3.5-3). 

Final MH Zinc FS Report 4-119 



Matthiessen and Hegeler Zinc Company Site  October 2014 
Final Feasibility Study Report  Revision 0 

 
4.3.5.4 OU2 Soil RES Alternative 4: Soil Excavation + Off-Site Disposal 

4.3.5.4.1 Description 

OU2 Soil RES Alternative 4 – Soil Excavation and Off-Site Disposal includes remedial action 
components to remove contaminant concentrations in the soil. OU2 Soil RES Alternative 4 
reduces potential risks and hazards from exposure to contaminated soil by excavating soil with 
analyte concentrations in excess of RALs and the selected risk level (1E-04, 1E-05, or 1E-06) 
and disposing of the contaminated soil offsite.  

This alternative incorporates excavations of soil with analyte concentrations in excess of RALs, 
the disposal of excavated soil at an off-site Subtitle D landfill, and, as necessary, disposal in a 
Subtitle C landfill if soil with analyte concentrations in excess of the toxicity characteristic 
regulatory threshold (as characterized by the TCLP). During the RI, 189 out of 4,768 residential 
properties were sampled; the results of the RI compared to the RALs are shown on Figures 
2.4.2.1-9 through 2.4.2.1-11. In order to estimate the percentage of properties that likely require 
remedial action, the OU2 RES Area was divided into four zones, based on the density of 
properties sampled during the RI and distance from the on-site areas of OU2. The total volume 
of soil to be addressed in the RES Area is included in Table 2.4.2.1-1. Results from the RI were 
extrapolated within each zone by percentage of properties sampled with analyte concentrations 
that exceed the RALs to estimate the total number of properties that are likely to require remedial 
action (see Appendix S-1). The actual number of properties to be remediated and the depth of 
remediation will be established during the pre-design investigation when remaining properties 
are sampled. Based on sampling conducted during the RI, and applying percentages of properties 
that exceeded the soil RALs to the total number of properties potentially requiring remediation 
(4,768), the estimated number of properties exceeding RALs is 2,778 for the 10-4 risk level and 
3,204 for the 10-5 and 10-6 risk levels as shown in Tables RES-1, RES-2, and RES-3 of 
Appendix S-1.  Additional details regarding the volume of soil material to be addressed in this 
alternative is presented in Section 2.4.2.1 and Appendix S-1. 

The maximum excavation depth is estimated to be 24 inches; however, the final excavation 
depth may vary, based on pre-remedial sample results. Since no local stockpile area has been 
identified, SulTRAC assumes that soil will be directly loaded into roll-off containers and 
transported to the landfill. If a stockpiling location that is acceptable to the community is 
identified, then stockpiling will be reconsidered. The soil stockpiles or direct load material will 
be sampled in accordance with the off-site disposal facility requirements (1 sample per 500 cy of 
material), as specified in 35 IAC Part 740 Appendix A. Based on the RI and pre-design 
investigation results, soil in the RES Area with sample results that exceed the RCRA threshold 
concentrations of 1,100 mg/kg of lead and 40 mg/kg of cadmium; therefore, some soil from the 
RES Area will likely require disposal as a hazardous waste. The disposal analysis soil will be 
analyzed for TCLP metals and if the soil with analyte concentrations in excess of the TCLP 
regulatory limits as stated in RCRA Land disposal regulations (40 CFR Parts 258-268), the soil 
will be loaded and disposed of separately in a Subtitle C landfill. The cost estimate assumes that 
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4% of the RES Area excavated soil with analyte concentrations may exceed the TCLP regulatory 
limits and be classified as a hazardous waste in a Subtitle C landfill. To limit dust creation, 
excavated material will be kept covered and perimeter air monitoring will be conducted while 
soil moving is occurring on OU2. Additional precautions such as soil wetting will be taken if 
necessary to limit dust creation during the excavation and soil moving. 

If necessary, any contaminated soil below 24 inches bgs will have a visual barrier, such as 
orange construction fence or landscape fabric, placed on top of the contaminated soil and 
beneath the clean backfill soil. It is assumed that excavating to 24 inches bgs will remove soil 
with analyte concentrations in excess of RALs from the properties and no properties will require 
the use of institutional controls to address soil below 24 inches bgs. This assumption will be 
further analyzed during the pre-design investigation. Between 200,000 and 300,000 cy of soil 
will be excavated from the RES Area under each of the three risk levels. To limit dust creation, 
excavated material will be kept covered and perimeter air monitoring will be conducted while 
soil moving is occurring. Additional precautions such as soil wetting will be taken if necessary to 
limit dust creation during the excavation and soil moving and loading. 

Excavated soil will be replaced with clean soil, including 6 inches of topsoil, to maintain the 
original grade. Each yard will be restored to its pre-remedial condition. Yards located within 
residential properties will be sodded. Yards located on non-residential properties, such as 
schools, parks, industrial/commercial properties, etc. will be seeded. Once the properties are 
sodded or seeded, maintenance of the sod/seed, including watering, fertilizing, and cutting, will 
be conducted for 30 days. After the initial 30-day period, property owners will be responsible for 
the maintenance of their own yards.  

In the case where soil with analyte concentrations in excess of RALs is left in place at a 
residential property below 24 inches bgs, the property will require institutional controls. RES 
Area properties will require CERCLA mandated five-year reviews to be performed as part of this 
alternative for 30 years to evaluate how site conditions may change over time in response to the 
remedial action. 

For properties where soil with analyte concentrations in excess of RALs is left in place, an ICMP 
will be prepared for following EPA guidance (US EPA, 2010a). The ICMP will detail the land 
use restrictions to be incorporated. The ICMP will include a checklist of elements to be assessed 
during regularly scheduled on-site inspections. Elements of the on-site inspections will include 
review of the soil cover to maintain protectiveness, no structures or existing pavement have been 
disturbed or removed, and that any land use restrictions are being maintained. For cost estimating 
purposes, it is assumed that the institutional control site inspections will be performed once semi-
annually for the first year, and annually for years 6-30 after implementation. Site inspections and 
reports, and CERCLA mandated five-year reviews will be performed as part of this alternative to 
evaluate how site conditions may change over time.  
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4.3.5.4.2 Assessment 

Overall Protection of Human Health and the Environment 

Potential risks and hazards to human receptors currently exist at the RES area for future 
residential land use conditions. Direct contact with surface soil is associated with cancer risks, 
due to metals. No ecological risks are being considered for future residential land use scenarios. 
OU2 Soil RES Alternative 4 includes removal of areas with analyte concentrations above RALs 
and disposed of off-site. OU2 Soil RES Alternative 4 includes RAs that will reduce future human 
exposures to the soil since the contamination will be taken off-site and is considered protective 
of human-health and the environment.  

Compliance with ARARs 

Chemical-, location-, and action-specific ARARs triggered by OU2 Soil RES Alternative 4 are 
presented in Table 4.3.5-1. The excavation of soil and off-site disposal alternative will reduce 
exposure to contamination in surface and subsurface soils of the RES Area through RAs; 
therefore, ARARs will be attained. 

Long-Term Effectiveness and Permanence 

OU2 Soil RES Alternative 4 is highly effective and permanent remedial action to address the 
risks and hazards posed by COCs at the RES Area. Controls for exposure and long-term 
management measures will be taken through the use of remedial actions to remove the 
contaminated soil and dispose of it off-site. Once the soil with analyte concentrations in excess 
of RALs is removed from the RES Area, risks or hazards will be minimized in the RES Area 
soil. However, in the event that soil with analyte concentrations in excess of RALs is left in place 
at a RES Area property below 24 inches bgs, the property will require institutional controls. 
CERCLA mandated five-year reviews will also be required. 

Reduction of Toxicity, Mobility, and Volume through Treatment 

OU2 Soil RES Alternative 4 will provide reductions in mobility by moving the contaminated soil 
to an off-site disposal facility where it will be placed in a landfill. The off-site landfill will limit 
direct contact with the contaminated soil and will limit windblown transport of soil. This 
alternative will not provide reductions in toxicity or volume of the contaminated soil since no 
treatment is being applied. OU2 Soil RES Alternative 4 is somewhat effective at reducing 
toxicity, mobility, and/or volume.  

Short-Term Effectiveness  

The implementation of OU2 Soil RES Alternative 4 will have significant impacts on the 
community, workers, or the environment during implementation. Measures will be conducted to 
limit the risk of off-site migration during remedial activities. Soil excavation and loading will 
occur on-site while air monitoring will be conducted to verify proper protection of on-site 
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personnel and residents during remedial activities. The work areas during soil excavation and 
loading will be wetted to minimize dust generation. Appropriate perimeter monitoring will be 
conducted to verify that remedial activities do not cause off-site migration. Workers will have 
contact with impacted soil during excavation. A large increase in vehicle traffic, specifically 
heavy truck traffic, will occur during remedial activities to transport the contaminated soils to an 
off-site facility. It is estimated that approximately 8 trucks per day (assuming 20 tons of soil per 
truck load) will be required to deliver clean backfill soil material to the OU2 on-site area to 
provide soil for the RES Area. In addition, another 8 trucks per day will be required to remove 
the excavated soil and deliver it to an off-site landfill facility. Minimal risks would be posed to 
the community and the environment by off-site transportation of contaminated materials and 
potentially increased transport via air or surface runoff. These risks would be minimized by 
complying with DOT regulations, implementing dust suppression measures, and developing and 
implementing a SWPPP.  OU2 Soil RES Alternative 4 will take 104 months for 1E-04, 157 
months for 1E-05, and 157 months for 1E-06 to implement. 

Implementability  

OU2 Soil RES Alternative 4 is considered to be implementable due to design of soil excavation 
and transport to the off-site disposal facility. The implementability of the excavation and disposal 
off-site is straightforward and commonplace for remedial activities. Property-specific conditions 
will require evaluation for the excavation design for each property. No new technologies will 
need to be used or implemented. Equipment and materials for soil excavation, treatment, and 
disposal can be easily obtained. A staging area for equipment and clean soil to be used as backfill 
will need to be established within the on-site area of OU2. This alternative will require waste 
manifests and documentation of impacted soil for transportation and disposal purposes, both of 
which are readily available. 

Cost  

The construction, management, and O&M costs of OU2 Soil RES Alternative 4 are presented in 
Table 4.3.5.4-1. The total cost for OU2 Soil RES Alternative 4 is estimated to be approximately 
$139,446,000 for 1E-04, $157,025,000 for 1E-05, and $157,025,000 for 1E-06. The estimated 
implementation time is 155 months for 1E-04, 176 months for 1E-05, and 176 months for 1E-06. 
The construction and management cost assumes the excavated material will be disposed of off-
site. The site restoration costs assume that each remediated will be maintained for 30 days to 
make sure the seed or sod is established. In addition, the cost estimate assumes that no soil with 
analyte concentrations in excess of RALs will be left in place. O&M costs include CERCLA 
mandated five-year reviews for 30-years. The cost estimate was developed in accordance with 
the assumptions listed in Section 4.3 and on the cost basis files in Appendix S-6. A summary of 
costs for the OU2 Soil RES Area alternatives is included in Table 4.3.5-2.  

The costs estimated for this alternative are based on the above alternative-specific assumptions 
and there is a level of uncertainty associated with these assumptions. Particularly for the RES 
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Area, estimates are based on assumptions made from sample results from almost 200 residences, 
collected and analyzed during the RI. These RES properties represent approximately 4% of the 
entire RES Area as outlined on Figures 2.4.2.1-9, 2.4.2.1-10, and 2.4.2.1-11. These RES Area 
sample results drive the soil volume calculations estimating the quantity of RES soil that would 
need to be excavated for each of the risk levels and hence the associated estimated costs. There is 
uncertainty as these soil volume calculations could change after more RES properties are 
sampled during the pre-design phase, necessitating calculation modifications to the estimated soil 
volumes that would need to be excavated. This would therefore, impact the remediation costs for 
the RES Area. Since the estimated RES Area costs for this alternative are more than half of the 
total remediation cost for OU2 (on-site and RES areas), there are likely significant uncertainties 
associated with the RES cost estimates based on RES Area sample results obtained during the 
RI. 

Sustainability 

OU2 Soil RES Alternative 4, Soil Excavation and Off-Site Disposal alternative, is a somewhat 
sustainable alternative due to the level of construction activity required to excavate and transport 
the contaminated soil. The alternative will be implemented through the use of heavy construction 
equipment, which uses energy, creates air pollutants and generates greenhouse gas, and impacts 
to water quality and water resources. This alternative will support sustainable reuse of the land 
since soil with analyte concentrations in excess of RALs will be excavated and removed from the 
MIA. OU2 Soil RES Alternative 4 has a relative sustainability score in the “somewhat 
sustainable” range (11-15) (see Table 4.3.5-3). 

4.4 OU2 Groundwater (GW) Alternatives Analysis 

The following alternatives for OU2 GW underwent a detailed evaluation using the seven criteria 
listed in Section 4.1: 

• OU2 GW Alternative 1 – No Action 

• OU2 GW Alternative 2 – Institutional Controls + Monitoring 

• OU2 GW Alternative 3 – SSD + Institutional Controls 

• OU2 GW Alternative 4 – ISCO + Institutional Controls 

Each of the three active GW alternatives (Alternatives 2, 3, and 4) listed directly above will 
include a cost for pre-design investigation sampling to further delineate the extent of possible 
GW across OU2 and vapor contaminants near the RM building. The investigation assumes that 
two new wells will be installed into WBZ1 with an estimated depth of approximately 30 ft bgs. 
The two newly installed wells will be sampled along with up to 26 existing wells. The existing 
wells to be sampled are those 26 wells with analyte concentrations in excess of GW RALs, as 
shown on Figure 2.4.2.2-1. Each well will be sampled for VOCs and/or metals, depending on its 
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location and the samples will be analyzed by a CLP laboratory. For cost estimating purposes, it is 
assumed that the installation of the new monitoring wells will take 3 days and sampling the 28 
total wells (26 existing plus 2 new wells) is expected to take 2 people 8 days to complete, 
including travel. In addition, soil vapor sampling will be performed along the north side of the 
RM building to evaluate if vapor intrusion is a concern in the RM building. For cost estimating 
purposes, it is assumed that the soil vapor sampling event will consist of 12 soil vapor points 
installed by a Geoprobe® and vapor samples will be collected and analyzed from each soil vapor 
point for VOCs by a CLP laboratory. The soil vapor investigation will be performed by two 
people and will take two days, including travel.  

The GW alternatives address GW for non-potable general resource uses only. As stated in 
Section 1.2.4.2, WBZ1 is a non-continuous aquifer zone and is classified as Class II GW (IEPA, 
2012). The GW alternatives discussed below address the risks from vapor intrusion near the RM 
building and inorganic GW analyte concentrations in excess of RALs across OU2. 

4.4.1 OU2 GW Alternative 1: No Action 

4.4.1.1 Description 

OU2 GW Alternative 1, the No Action alternative, was retained as a baseline with which to 
compare the other alternatives, as required by the NCP. This alternative will not include remedial 
action components to contain or reduce contaminant concentrations in the GW, nor will OU2 
GW Alternative 1 control potential risks from exposure to contaminated GW by implementing 
institutional controls or environmental monitoring. As required by the NCP, CERCLA mandated 
five-year reviews will be performed as part of this alternative for 30-years. 

4.4.1.2 Assessment 

Overall Protection of Human Health and the Environment 

The HHRA identified potential risks to human receptors in OU2 GW under current land use 
conditions which were not within acceptable risk guidelines. The HHRA assumes non-potable 
uses of GW only. Direct contact with GW and inhalation of vapor from contaminated GW is 
associated with cancer risks (due to VOCs) that exceed applicable NCP and IEPA risk 
management criteria. The OU2 GW discharges to the LVR and the OU1 BERA concluded that 
there are no unacceptable risks in the LVR; therefore, minimizing migration of groundwater to 
the LVR is not a concern. OU2 GW Alternative 1 does not include any actions to minimize 
future human exposures to GW and is not considered protective of human-health and the 
environment. 
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Compliance with ARARs 

Chemical-, location-, and action-specific ARARs triggered by OU2 GW Alternative 1 are 
presented in Table 4.4-1. The No Action alternative does not include actions to reduce exposure 
to contamination in GW; therefore, ARARs will not be attained. 

Long-Term Effectiveness and Permanence 

No controls for exposure and no long-term management measures will be taken. As a result, 
there will not be long-term effectiveness or permanent control on current and potential future 
risks. 

Reduction of Toxicity, Mobility, and Volume through Treatment 

OU2 GW Alternative 1 will not provide any reduction in toxicity, mobility, or volume of 
contaminated GW through treatment. 

Short-Term Effectiveness  

OU2 GW Alternative 1 will not have an impact on the community, workers, or the environment 
during implementation, since no remedial action will be taken. OU2 GW Alternative 1 will take 
no time to implement since no action is being performed.  

Implementability  

There are no implementability concerns associated with OU2 GW Alternative 1, since no action 
will be taken. 

Cost  

The construction, management, and O&M costs of OU2 GW Alternative 1 are presented in 
Table 4.4.1-1. O&M costs include CERCLA mandated five-year reviews for 30-years. No 
capital or construction costs are included since no action will be performed under this alternative. 
The total cost for of OU2 GW Alternative 1 is estimated to be approximately $23,000 for the 
three risk levels (1E-04, 1E-05, and 1E-06). GW cost basis information for OU2 is presented in 
Appendix S-7. A summary of costs for the OU2 GW alternatives is included in Table 4.4-2. The 
costs estimated for this alternative are based on the above alternative-specific assumptions and 
there is a level of uncertainty associated with these assumptions. 

Sustainability 

Alternative 1, No Action, is a highly sustainable alternative due to the lack construction activity 
completed. The alternative will be implemented without any heavy construction equipment, 
which minimizes the material use, waste production, use of natural resources and energy, air 
pollutants and generates greenhouse gas, and impacts to water quality and water resources. 
However, the alternative will not support sustainable reuse of OU2 since the no remediation will 
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be implemented. OU2 GW Alternative 1 has a relative sustainability score in the “highly 
sustainable” range (21-25) (see Table 4.4-3). 

4.4.2 OU2 GW Alternative 2: Institutional Controls + Monitoring 

4.4.2.1 Description 

OU2 GW Alternative 2, the Institutional Controls + Monitoring alternative, does not include 
remedial action components to contain or reduce contaminant concentrations in the GW. Instead, 
OU2 GW Alternative 2 controls potential risks and hazards from exposure to contaminated GW 
by implementing institutional controls, such as groundwater-use and property access restrictions 
as well as GW monitoring for OU2-wide GW. Institutional controls in the form of an 
environmental covenant, in accordance with the Illinois Uniform Environmental Covenants Act 
(UECA) 765 Illinois Compiled Statutes (ICLS) 122, and/or a GMZ will be placed on OU2. The 
use of institutional controls will address the VOC vapor intrusion risk, as well as, the inorganic 
contaminants that exceed the RALs. 

Institutional controls for GW will be governed by the Uniform Environmental Covenants Act 
and will include groundwater-use restrictions, property access restrictions, and GW monitoring. 
For example, a property-access restriction may be placed on the RM building that prohibits the 
building from being used for full-time work as a commercial/industrial or residential facility. In 
addition, the property-access restrictions may also ban the construction of any new buildings in 
the vicinity of the RM building in order to protect future workers from the potential vapor 
intrusion risks. A groundwater-use restriction may include a GMZ, which will prohibit the use of 
GW at the Site.  

An ICMP will be prepared for the OU2 GW following EPA guidance (US EPA, 2010a). The 
ICMP will detail the groundwater-use and property-access restrictions, such as a GMZ, to be 
incorporated. The ICMP will include a checklist of elements to be assessed during annual on-site 
inspections and the guidelines for annual GW monitoring events. Elements of the on-site 
inspections will verify warning signs are in place and intact, and review of city ordinances that 
restrict the use of GW for potable purposes. O&M costs include annual site inspections and 
reports, and CERCLA mandated five-year reviews for 30 years. 

In addition, as part of the O&M for the GW will be monitored on a biannual schedule, with 
spring and fall monitoring events. The GW will be sampled and analyzed for VOCs, metals, and 
natural attenuation parameters. The VOC sampling will monitor the movement and 
transformation of the VOC plume near the RM and the metals sampling will assess the need to 
maintain the GMZ. Up to 2 new monitoring wells will be installed in the vicinity of the RM to 
complete the VOC monitoring well network. Up to 28 monitoring wells across OU2 will be 
sampled during each GW sampling event for a combination of VOCs, metals, and natural 
attenuation parameters. Annual reports will be developed and submitted to US EPA to detail the 
monitoring efforts and institutional control site inspections to evaluate how the site conditions 
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may have changed over time. In addition, the cost estimate assumes that GW monitoring events 
will be conducted biannually for years 1-5 and annually for years 6-30. 

4.4.2.2 Assessment 

Overall Protection of Human Health and the Environment 

The HHRA identified potential risks to human receptors from GW at OU2 under current land use 
conditions which were not within acceptable risk guidelines. The HHRA assumes non-potable 
uses of GW only. Direct contact with GW and inhalation of vapor from contaminated GW is 
associated with cancer risks (due to VOCs) that exceed applicable NCP and IEPA risk 
management criteria. The OU2 GW discharges to the LVR and the OU1 BERA concluded that 
there are no unacceptable risks in the LVR; therefore, minimizing migration of groundwater to 
the LVR is not a concern. OU2 GW Alternative 2 relies on institutional controls (including 
annual GW monitoring) and CERCLA five-year reviews to control potential risks and hazards 
posed to human receptors. Maintenance of the institutional controls will be verified through 
institutional control site inspections and monitoring reports, and the CERCLA five-year review 
process. As a result, OU2 GW Alternative 2 is considered protective of human health and the 
environment. 

Compliance with ARARs 

Chemical-, location-, and action-specific ARARs triggered by OU2 GW Alternative 2 are 
presented in Table 4.4.1. The Institutional Controls + Monitoring alternative will reduce 
exposure to contamination in GW through groundwater-use restrictions, property access 
restrictions, and GW monitoring; therefore, ARARs will be attained.  

Long-Term Effectiveness and Permanence 

Controls for exposure and long-term management measures will be taken through the use of 
institutional controls. This alternative does not include remedial action components to contain or 
reduce contaminant concentrations in the GW; therefore the source of risk will remain in OU2 
GW. CERCLA five-year reviews are required for this alternative. The long-term effectiveness or 
permanent control on current and potential future risks will be based on the site user’s 
compliance with the restrictions put in place. OU2 GW Alternative 2 is somewhat effective at 
controlling the remaining risks. 

Reduction of Toxicity, Mobility, and Volume through Treatment 

OU2 GW Alternative 2 will not provide any reduction in toxicity, mobility, or volume of 
contaminated GW through treatment since no treatment is being applied. 
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Short-Term Effectiveness  

The implementation of OU2 GW Alternative 2 will not have an impact on the community, 
workers, or the environment during implementation. Installing additional signage implementing 
groundwater-use restrictions and property access restrictions, and performing the baseline GW 
sampling will take up to three weeks to implement. In addition, GW monitoring poses no risks 
and will have little to no impact on the community during implementation. 

Implementability  

OU2 GW Alternative 2 is considered to be easily implementable due to the very limited 
construction required (installation of monitoring wells only). Some coordination between federal, 
state, and local agencies will be required to implement institutional controls. It is assumed that 
OU2 GW Alternative 2 will take up to 3 weeks to implement. 

Cost  

The construction, management, and O&M costs of OU2 GW Alternative 2 are presented in 
Table 4.4.2-1. The total cost for OU2 GW Alternative 2 is estimated to be approximately 
$1,076,000 and the estimated implementation time is 3 weeks for each of the three risk levels. 
The construction and management cost assumes that the institutional controls include a 
groundwater-use restrictions, property access restrictions, ICMP, and GW monitoring. O&M 
costs include annual institutional control site inspections and reports, and CERCLA mandated 
five-year reviews. O&M is assumed to be conducted for 30 years. GW cost basis information for 
OU2 is presented in Appendix S-7. A summary of costs for the OU2 GW alternatives is 
included in Table 4.4-2. The costs estimated for this alternative are based on the above 
alternative-specific assumptions and there is a level of uncertainty associated with these 
assumptions. 

Sustainability 

Alternative 2, Institutional Controls + Monitoring, is a highly sustainable alternative due to the 
minimal construction activity required. The alternative will be implemented without any heavy 
construction equipment, which minimizes the material use, waste production, use of natural 
resources and energy, air pollutants and generates greenhouse gas, and impacts to water quality 
and water resources. However, the alternative will not support sustainable reuse of the land since 
the activities for the future use of the land will be limited by groundwater-use and property 
access restrictions. OU2 GW Alternative 2 has a relative sustainability score in the “highly 
sustainable” range (21-25) (see Table 4.4-3).  
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4.4.3 OU2 GW Alternative 3: SSD + Institutional Controls  

4.4.3.1 Description 

OU2 GW Alternative 3, the SSD and Institutional Controls alternative, will address the VOC 
vapor intrusion risk through the installation of a SSD system at the current RM building, the 
installation of SSD systems at any future buildings in the RM Area, and maintenance as a non-
potable general resource GW source through the use of institutional controls. Institutional 
controls in the form of an environmental covenant will be placed on OU2, in accordance with the 
Illinois Uniform Environmental Covenants Act 765 ICLS 122. 

A SSD system includes the placement of an impermeable barrier along the foundation of the 
existing RM building and along the base of any new buildings in the RM Area. SSD systems are 
only applicable for slab-on-grade construction, such as the current RM building. Any future 
construction would have to be done as slab-on-grade as well. The SSD system works by creating 
a lower pressure directly beneath the building floor, relative to the pressure within the building, 
using a motorized blower/fan to remove the air beneath the building floor, through a system of 
collection and discharge pipes, and redirects it away from the breathing zone. The negative 
pressure beneath the building inhibits vapor from flowing into the building, which reduces the 
exposure of site users to the vapor phase contaminants present in the GW below the building.  

Construction of a SSD system includes the following items: 

• Subslab liner or sealed floor 
• Motorized blower 
• Pressure gauge or monitoring device 
• Collection and discharge piping to direct subsurface vapors up and away from breathing 

zone 

The SSD system is paired with institutional controls so that any future construction in the area of 
the RM will include a SSD system in the building design. In addition, institutional controls for 
GW include groundwater-use restrictions, property access restrictions, and GW monitoring to 
address the analyte concentrations in excess of RALs. An ICMP will be prepared for OU2 GW 
following EPA guidance (US EPA, 2010a). The ICMP will detail the groundwater-use 
restrictions to be incorporated. The ICMP will include a checklist of elements to be assessed 
during annual on-site inspections, such as an inspection of the SSD system(s), and the guidelines 
for annual GW monitoring events. Elements of the on-site inspections will verify warning signs 
are in place and intact, and review of city ordinances that restrict the use of GW for potable 
purposes. Annual site inspections and reports, and CERCLA mandated five-year reviews will be 
performed as part of this alternative to evaluate how site conditions may change over time. 

This alternative requires a pre-design investigation to evaluate the soil vapor concentrations of 
VOCs in order to check the calculated risk from vapor intrusion in the RM Area. The pre-design 
soil vapor investigation will consist of 12 soil vapor samples from the area around and beneath 
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the RM. The cost estimate assumes that 12 vapor samples will be collected and analyzed for 
VOCs by CLP and the investigation will take a two-person team two days to complete using a 
Geoprobe®. The results of the pre-design investigation will be used during the RD to confirm 
that risk from vapor intrusion is present, and if so, to create the detailed design of the SSD 
system.  

In addition, as part of the O&M for this alternative the GW will be monitored on a biannual 
schedule, with spring and fall monitoring events for the first five years and then annually for 
years 6 through 30. The GW will be sampled and analyzed for VOCs, metals, and natural 
attenuation parameters. The VOC sampling will monitor the movement and transformation of the 
VOC plume near the RM and the metals sampling will assess the need to maintain the GMZ. Up 
to 28 monitoring wells across OU2 will be sampled during each GW sampling event for a 
combination of VOCs, metals, and natural attenuation parameters. Annual reports will be 
developed and submitted to US EPA to detail the monitoring efforts and institutional control site 
inspections to evaluate how the site conditions may have changed over time. In addition, the cost 
estimate assumes that GW monitoring events will be conducted biannually for years 1-5 and 
annually for years 6-30.  

For cost estimating purposes, O&M costs include annual site inspections and reports, and 
CERCLA mandated five-year reviews for 30 years. 

4.4.3.2 Assessment 

Overall Protection of Human Health and the Environment 

The HHRA identified potential risks to human receptors from GW at OU2 under current land use 
conditions which were not within acceptable risk guidelines. The HHRA assumes non-potable 
uses of GW only. Direct contact with GW and inhalation of vapor from contaminated GW is 
associated with cancer risks (due to VOCs) that exceed applicable NCP and IEPA risk 
management criteria. The OU2 GW discharges to the LVR and the OU1 BERA concluded that 
there are no unacceptable risks in the LVR; therefore, minimizing migration of groundwater to 
the LVR is not a concern. OU2 GW Alternative 3 relies on a SSD system, institutional controls 
(including annual GW monitoring) and five-year reviews to control potential risks and hazards 
posed to human receptors. O&M of the SSD system will be performed along with institutional 
control site inspections on an annual basis. In addition, CERCLA mandated five-year reviews 
will be completed. As a result, OU2 GW Alternative 3 is considered protective of human health 
and the environment. 

Compliance with ARARs 

Chemical-, location-, and action-specific ARARs triggered by OU2 GW Alternative 3 are 
presented in Table 4.4-1. The alternative will reduce exposure to contamination in GW through 
SSD system and institutional controls; therefore, ARARs will be attained.  
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Long-Term Effectiveness and Permanence 

Controls for exposure and long-term management measures will be taken through the use of the 
SSD system and support by the use of institutional controls. SSD systems can be expected to 
perform properly until the fan requires replacement, which is typically around 3 years. Once the 
fan is replaced, the system will continue to operate as initially built. This alternative does not 
include remedial action components to contain or reduce contaminant concentrations in the GW; 
therefore the source of risk will remain in OU2 GW. CERCLA five-year reviews are required for 
this alternative. The long-term effectiveness or permanent control on current and potential future 
risks will be based on the effectiveness of the SSD system and the site user’s compliance with 
the restrictions put in place and system O&M required. OU2 GW Alternative 3 is effective at 
controlling the remaining risks. 

Reduction of Toxicity, Mobility, and Volume through Treatment 

OU2 GW Alternative 3 will not provide any reduction in toxicity, mobility, or volume of 
contaminated GW through treatment since no treatment is being applied to the GW directly. The 
SSD is mitigating the risks to site users by reducing the amount of contaminated vapor present in 
the breathing space of the on-site RM building. Institutional controls will mitigate risks to site 
users by limiting the allowable uses of GW at the site.  

Short-Term Effectiveness  

The implementation of OU2 GW Alternative 3 will result in slight impacts on the community, 
workers, or the environment during implementation. The materials for the SSD system will be 
delivered by truck to the site and it will take 1 week to install the system. The blower in the SSD 
does create a small amount of noise; however, it is very minimal and will not be heard more than 
a short distance from the building. Performed concurrently with the SSD installation, 
institutional controls will include additional signage implementing groundwater-use restrictions 
and property access restrictions, and performing the baseline GW sampling are assumed to take 
up to one month total to implement.  

Implementability  

OU2 GW Alternative 3 is considered to be readily implementable due to the minimal 
construction required to install the SSD system in the RM building. In addition, some 
coordination between federal, state, and local agencies will be required to implement institutional 
controls. 

Cost  

The construction, management, and O&M costs of OU2 GW Alternative 3 are presented in 
Table 4.4.3-1. The total cost for OU2 GW Alternative 3 is estimated to be approximately 
$1,513,000 and the estimated implementation time is 1 month for each of the three risk levels. 
The construction and management cost assumes that a SSD system will be installed in the 
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existing RM building only and that institutional controls include groundwater-use restrictions, 
property access restrictions, and an ICMP. O&M costs include energy costs for the SSD 
(assumed to be $2,000 per year), GW sampling events, annual institutional control site 
inspections and reports, annual GW monitoring reports, and CERCLA mandated five-year 
reviews. O&M is assumed to be conducted for 30 years. GW cost basis information for OU2 is 
presented in Appendix S-7. A summary of costs for the OU2 GW alternatives is included in 
Table 4.4-2. The costs estimated for this alternative are based on the above alternative-specific 
assumptions, and there is a level of uncertainty associated with these assumptions. 

Sustainability 

Alternative 3, the SSD and Institutional Controls alternative, is a moderately sustainable 
alternative due to the use of materials and energy needed to implement and maintain the blowers 
that are a part of the SSD system. The alternative will be implemented using minimal heavy 
construction equipment, however it does require some construction equipment and materials to 
install, as well as energy to power the system while it’s in operation. Solar energy may be used to 
power the blower system, which would significantly decrease the amount of natural resources 
and energy required to run the system. The system does not treat the contaminated vapor; 
therefore the system is expected to run for up to 30 years. In addition, the alternative will not 
support sustainable reuse of the land since the activities for the future use of the land in the area 
of the RM will be limited by groundwater-use and property access restrictions. OU2 GW 
Alternative 3 has a relative sustainability score in the “moderately sustainable” range (16-20) 
(see Table 4.4-3). 

4.4.4 OU2 GW Alternative 4: ISCO + Institutional Controls  

4.4.4.1 Description 

OU2 GW Alternative 4, the ISCO and Institutional Controls alternative, will address the VOC 
vapor intrusion risk through ISCO application to the contaminated GW in order to mitigate the 
risk to Site users posed by vapor intrusion. ISCO involves the injection of an oxidant directly 
into the GW to breakdown VOC contaminants into non-hazardous by-product such as water, salt, 
and carbon dioxide. Institutional controls in the form of an environmental covenant will be 
placed on OU2, in accordance with the Illinois Uniform Environmental Covenants Act 765 ICLS 
122. Institutional controls will include groundwater-use and property access restrictions for 
OU2-wide GW.  

Additional delineation of VOCs in GW will need to be conducted in the RM Area prior to 
treatment by ISCO. Two pre-design investigations will be performed, one to check GW VOC 
concentrations and second to evaluate soil vapor concentrations. Up to 28 wells will be sampled 
across OU2 during the GW investigation. The pre-design GW investigation will be completed, 
during which up to two additional GW wells will be installed in the vicinity of MW04 and 
MW30 to better delineate the extent of organic contamination. Details regarding the pre-remedial 
investigation are specified in Section 4.4.  
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The pre-design investigation for soil vapor will be completed to confirm the calculated risk from 
vapor intrusion in the RM Area. The pre-design soil vapor investigation will consist of 12 soil 
vapor samples from the area around and beneath the RM. The cost estimate assumes that 12 
vapor samples will be collected and analyzed for VOCs by CLP and the investigation will take a 
two-person team two days to complete using a Geoprobe. The results of the pre-design 
investigation will be used during the RD to confirm that risk from vapor intrusion is present, and 
if so, to create the detailed design of the ISCO system.  

A treatability study will be conducted prior to full-scale design that tests the ability of different 
oxidants to degrade VOCs and minimize metal mobility in GW. Additional details regarding the 
pre-design investigation and treatability study will be included in the RD documents. 

OU2 GW Alternative 4 will apply a chemical oxidant to GW in the vicinity of the RM near 
MW30 and MW04 (see Figure 2.4.2.2-1). For cost estimating purposes, potassium 
permanganate was assumed as the selected oxidant. Permanganate is assumed due to its high 
stability and effectiveness on a range of pH/alkalinity conditions. The cost estimate assumes a 
permanganate natural oxidant demand (PNOD) of 5 grams of potassium permanganate per kg of 
soil. Based on the results of the pre-design investigation, a grid of temporary injections points 
will be developed along the north side of the RM building. It is assumed that only one round of 
injections will be required to reduce GW VOC concentrations to below the RALs. It is also 
assumed that the injection will take approximately 23 days for risk levels 1E-04 and 1E-05, and 
44 days for the 1E-06 risk level (due to the larger size of the GW plume to be addressed). GW 
monitoring will be performed before and for two rounds after the injection to check the 
concentrations of VOCs in GW and to evaluate if any rebound in VOC concentrations has 
occurred. The cost estimate assumes that up to three rounds of GW sampling will be performed 
over one year to monitor the effectiveness of the ISCO treatment. Each round of monitoring is 
anticipated to take 2 days to complete. 

The ISCO treatment system is paired with institutional controls so that GW beyond the RM 
treatment area will be limited to non-potable general resource uses only. An ICMP will be 
prepared for OU2 GW following EPA guidance (US EPA, 2010a). The ICMP will detail the 
groundwater-use and property-access restrictions, such as a GMZ, and GW monitoring 
requirements to be incorporated to protect future site users from the GW. The ICMP will include 
a checklist of elements to be assessed during annual on-site inspections, including the 
verification that warning signs are in place and intact, and a review of city ordinances that 
restrict the use of GW for non-potable purposes only. For cost estimating purposes, it is assumed 
that the institutional control site inspections will be performed once per year and CERCLA 
reviews will be performed every 5 years, for 30 years. Annual site inspections and reports, and 
CERCLA mandated five-year reviews will be performed as part of this alternative to evaluate 
how site conditions may change over time. 

In addition, as part of the O&M for this alternative the GW will be monitored on a biannual 
schedule, with spring and fall monitoring events for the first five years and then annually for 
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years 6 through 30. The GW will be sampled and analyzed for VOCs, metals, and natural 
attenuation parameters. The VOC sampling will monitor the movement and transformation of the 
VOC plume near the RM and OU2-wide sampling will assess the need to maintain the GMZ. Up 
to 28 monitoring wells across OU2 will be sampled during each GW sampling event for a 
combination of VOCs, metals, and natural attenuation parameters. Annual reports will be 
developed and submitted to US EPA to detail the monitoring efforts and institutional control site 
inspections to evaluate how the site conditions may have changed over time. In addition, the cost 
estimate assumes that GW monitoring events will be conducted biannually for years 1 through 5 
and annually for years 6 through 30. 

4.4.4.2 Assessment 

Overall Protection of Human Health and the Environment 

The HHRA identified potential risks to human receptors from GW at OU2 under current land use 
conditions which were not within acceptable risk guidelines. The HHRA assumes non-potable 
uses of GW only. Direct contact with GW and inhalation of vapor from contaminated GW is 
associated with cancer risks (due to VOCs) that exceed applicable NCP and IEPA risk 
management criteria. The OU2 GW discharges to the LVR and the OU1 BERA concluded that 
there are no unacceptable risks in the LVR; therefore, minimizing migration of groundwater to 
the LVR is not a concern. OU2 GW Alternative 4 relies on ISCO, institutional controls, and 
CERCLA five-year reviews to control potential risks and hazards posed to human receptors. 
ISCO is expected to be performed in one round of injection and GW monitoring will be 
performed before and for two rounds after the injection to check the concentrations of VOCs in 
GW and to evaluate if any rebound in VOC concentrations has occurred. In addition, as part of 
the O&M for this alternative the GW will be monitored on a biannual schedule, with spring and 
fall monitoring events for the first five years and then annually for years 6-30. The complete 
implementation of the pre-design investigation, ISCO application, including the 2 rounds of post-
injection GW monitoring, will take approximately 2 years. The ISCO application will take 
between 1 and 3 months to implement. Institutional control site inspections and reports will be 
performed on an annual basis, in conjunction with the ISCO monitoring reports. In addition, 
CERCLA mandated five-year reviews will be completed. As a result, OU2 GW Alternative 4 is 
considered protective of human health and the environment.  

Compliance with ARARs 

Chemical-, location-, and action-specific ARARs triggered by OU2 GW Alternative 4 are 
presented in Table 4.4-1. The alternative will reduce exposure to contamination in GW through 
ISCO and institutional controls; therefore, ARARs will be attained. 

Long-Term Effectiveness and Permanence 

Controls for exposure and long-term management measures will be taken through the use of 
ISCO and supported by the application of institutional controls. This alternative includes 
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remedial action components (i.e., ISCO) to reduce VOC contaminant concentrations in the GW. 
It is expected that through the use of ISCO the VOCs present in OU2 GW near the RM building 
will be broken down into non-hazardous compounds within two years after remedy 
implementation. CERCLA five-year reviews are required for this alternative since GW 
contaminants (such as metals) will remain in OU2 GW. The long-term effectiveness or 
permanent control on current and potential future risks will be based on the effectiveness of the 
ISCO system and the site user’s compliance with the restrictions put in place. OU2 GW 
Alternative 4 is highly effective at controlling the risks due to vapor intrusion posed by GW near 
the RM. 

Reduction of Toxicity, Mobility, and Volume through Treatment 

OU2 GW Alternative 4 is highly effective at providing a reduction in toxicity, mobility, and 
volume of VOC contaminated GW through treatment using ISCO. Remediation using ISCO will 
breakdown VOCs in GW in the treatment area into non-hazardous compounds, such as water, 
salt, and carbon dioxide. Through destruction of VOCs in GW, the toxicity, mobility, and 
volume of contamination is reduced. 

Short-Term Effectiveness  

The implementation of OU2 GW Alternative 4 will result in minimal impacts on the community, 
workers, or the environment during implementation. ISCO application requires installation of 
injection points using drilling equipment, which many produce noise and emissions during use. 
Baseline GW monitoring, the soil vapor investigation, and the pre-injection GW sampling will 
take approximately 2 days to implement. It is estimated that oxidant injection should take 23 
days for 1E-04 and 1E-05 and 44 days for 1E-06. The oxidant poses some health risks to site 
workers if not properly managed. Implementation of the alternative will result in increased truck 
traffic near the site to deliver materials. If possible, the potassium permanganate will be sourced 
locally (from the Carus Chemical facility located on OU1) to minimize truck traffic and 
emissions. Performed concurrently with the ISCO pre-injection monitoring, additional signage 
implementing groundwater-use restrictions and property access restrictions are assumed to take 
up to one month to implement. In total, implementation of GW Alternative 4 will take 1.3 
months to implement for risk levels 1E-04 and 1E-05 and 2.3 months for 1E-06. 

Implementability  

OU2 GW Alternative 4 is considered to be implementable. The alternative requires that a 
treatability study to be completed prior to the design of the ISCO system. Construction is 
required to create injection points to distribute the oxidant in the subsurface and a monitoring 
well network to monitor the effect of the oxidant on the VOCs in GW. In addition, coordination 
between federal, state, and local agencies will be required to implement any injection permits 
and institutional controls. 
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Cost  

The construction, management, and O&M costs of OU2 GW Alternative 4 are presented in 
Table 4.4.4-1. The total cost for OU2 GW Alternative 4 is estimated to be approximately 
$2,414,000 for 1E-04, $2,414,000 for 1E-05, and $3,544,000 for 1E-06. The estimated 
implementation time for ISCO application is 1.3 months for 1E-04, 1.3 months for 1E-05, and 
2.3 months for 1E-06. The construction and management cost assumes that an ISCO system will 
be installed in the vicinity of the RM building only and that institutional controls include 
groundwater-use restrictions, property access restrictions, GW monitoring, and an ICMP. O&M 
costs include GW sampling (semi-annually for years 1 through 5 and annually for years 6 
through 30), annual institutional control site inspections and reports, and CERCLA mandated 
five-year reviews. O&M is assumed to be conducted for 30 years. GW cost basis information for 
OU2 is presented in Appendix S-7. A summary of costs for the OU2 GW alternatives is 
included in Table 4.4-2. The costs estimated for this alternative are based on the above 
alternative-specific assumptions and there is a level of uncertainty associated with these 
assumptions. 

Sustainability 

Alternative 4, the ISCO and Institutional Controls alternative, is a highly sustainable alternative 
due to the use of materials and energy needed to install and implement the ISCO system. The 
alternative will be implemented using some heavy construction equipment to construct new GW 
monitoring wells and to install the injection points. The oxidant material will likely be sourced 
from the Carus Chemical facility located on OU1, which will minimize transportation of 
materials and reduce greenhouse gas emissions. This alternative supports sustainable reuse of the 
land since the activities for the future land use in the RM Area since the VOCs creating the vapor 
intrusion risk at the RM will be mitigated. Limited groundwater-use, property access restrictions, 
and GW monitoring will remain in place after the ISCO remedy is complete. OU2 GW 
Alternative 4 has a relative sustainability score in the “highly sustainable” range (21-25) (see 
Table 4.4-3). 
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 SECTION 5.

COMPARATIVE ANALYSIS OF ALTERNATIVES 

5.1 Introduction 

The final element of the FS is to conduct a comparative analysis of alternatives in accordance 
with CERCLA guidance (US EPA, 1988). Section 5 presents the comparative analysis of the 
remedial alternatives that were retained in the alternative screening process (Section 4) utilizing 
the information developed in the detailed alternative analysis (Section 3). Alternatives are 
compared by evaluation area for OU1 (e.g., risk mitigation alternatives for the Plant Area) and 
media and evaluation area for OU2 (e.g., soil risk mitigation alternatives in the Rolling Mill 
Area). 

The comparative analysis is made using the CERCLA evaluation criteria described in Section 4. 
As noted there are two CERCLA Threshold Criteria and five Primary Balancing Criteria. (Note: 
The two CERCLA Modifying Criteria of state acceptance and community acceptance are 
reserved for consideration after the public comment period.) In total, seven CERCLA criteria 
were considered in the comparative analysis. An eighth criterion for sustainability of the 
alternatives was also considered. The evaluation criteria are described in Section 4 but are listed 
below for reference. 

Threshold Criteria (CERCLA Criteria) 

• Overall protectiveness of human health and the environment 

• Compliance with ARARs 

Primary Balancing Criteria (CERCLA Criteria) 

• Long-term effectiveness and permanence 

• Reduction of toxicity, mobility, or volume through treatment 

• Short-term effectiveness 

• Implementability 

• Cost 

Modifying Criteria (CERCLA Criteria – reserved for use after the public comment period) 

• State acceptance 
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• Community acceptance 

Additional Criteria 

• Sustainability 

The FS authors decided to make the comparative analyses using matrices. A separate matrix was 
prepared for each IA in OU1 and each media/IA in OU2. A matrix is a convenient tool to use 
when evaluating multiple criteria for multiple alternatives. The matrix allows for assimilation of 
the comparison information. 

In the comparison, the evaluation addressed the Threshold Criteria differently from the Primary 
Balancing Criteria and the additional sustainability criteria. The CERCLA guidance states all 
viable remedial alternatives must meet the Threshold Criteria of overall protectiveness of human 
health and the environment and compliance with ARARs (US EPA, 1988). The efficacy of the 
alternatives to meet these criteria was assessed and is shown in the evaluation matrices as “Pass” 
or “Fail.” Only alternatives that were deemed to Pass both criteria were further considered in the 
Primary Balancing Criteria and for sustainability. 

The FS authors developed a scoring system for assessing each alternative for each of the Primary 
Balancing Criteria and the sustainability criteria. Scoring is an accepted tool to allow a 
comparison of multiple alternatives evaluated for multiple criteria often employed in an FS. It 
allows for a ranking of alternatives as the basis for the comparative analysis. 

Scoring for each evaluation criterion was based on a scale of 1 to 5 with the most favorable score 
for the criteria being a 5. The guidance developed for the scoring is presented as notes on each 
matrix table. The scoring philosophy is further described below, and in the specific OU sections 
for elements requiring clarification. 

The two Modifying Criteria (i.e., state acceptance and community acceptance) will be evaluated 
following comment on this FS report and the proposed plan, and will be addressed in the Record 
of Decision (ROD). Thus, a comparative analysis of Modifying Criteria is not presented herein. 

The sustainability criteria are inherently comparative or relative amongst the remedial 
alternatives since a qualitative approach to the sustainability evaluation was employed. The 
sustainability criteria and evaluation methodology are described in detail in Section 4.1. The total 
possible sustainability score for each alternative is 25. While sustainability is an important 
consideration in alternative selection, the sustainability scores were not included in the final 
alternative selection as they are not part of the CERCLA-mandated evaluation process. Instead, 
the intent is to use the sustainability criteria as a method of assessing between two equally 
favorable alternatives. 
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5.2 OU1 Alternatives Comparative Analysis 

Comparisons of the alternatives retained from Section 4 are presented in the following 
subsections for the OU1 Plant and Slag Pile Areas. A comparison of the alternatives for OU1 
Groundwater is not presented as only one of the OU1 Groundwater alternatives (Alternative 2 – 
Institutional Controls + Monitoring) meets the threshold criteria. 

5.2.1 OU1 Plant Area Comparative Analysis 

The following alternatives for the OU1 Plant Area were retained in the alternative screening 
process compared to one another for each of the evaluation criteria listed in Section 5.1: 

• OU1 Plant Area Alternative 1 – No Action 

• OU1 Plant Area Alternative 4 – Excavation (with off-site disposal) + Institutional 
Controls + Property Access Restrictions 

• OU1 Plant Area Alternative 5 – Low Permeability Cover + Institutional Controls + 
Property Access Restrictions 

• OU1 Plant Area Alternative 6 – Soil Cover + Institutional Controls + Property Access 
Restrictions 

Relative advantages and disadvantages of each alternative are provided in the following sections 
by criteria type. A summary of comparisons and favorability rankings for the OU1 Plant Area 
alternatives is provided in Table 5.2.1-1. 

5.2.1.1 Threshold Criteria 

Overall Protection of Human Health and the Environment 

Retained OU1 Plant Area alternatives, with the exception of Alternative 1 – No Action, provide 
adequate protection of human health and the environment. Alternatives 4, 5, and 6 meet the RAO 
of reducing human health risk from exposure through ingestion or direct contact to COCs in 
impacted surface and subsurface soils assuming reasonably anticipated future use/exposure 
scenarios (i.e., commercial/industrial workers, utility workers, and construction workers). 

Alternative 4, 5, and 6 would protect against direct contact through excavation or covering, 
institutional controls, and property access restrictions. Alternatives 4 and 5 would also reduce 
potential migration of impacted material through excavation and placement in an off-site 
containment cell and construction of a low permeability cover, respectively. None of the 
proposed alternatives involve treatment. 
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Compliance with ARARs 

Evaluation of the ability of OU1 Plant Area alternatives to comply with ARARs included a 
review of chemical-specific, action-specific, and location-specific ARARs. This evaluation was 
presented in Section 4.2.1. OU1 Plant Area Alternatives 4, 5, and 6 meet their respective 
ARARs. OU1 Plant Area 1 involves no action and does not meet ARARs. 

5.2.1.2 Primary Balancing Criteria 

Long-Term Effectiveness and Permanence 

OU1 Plant Area Alternative 4 excavation activities will involve the permanent removal and off-
site disposal of soil from the Plant Area, and thus will provide a high degree of long-term 
effectiveness and permanence. 

OU1 Plant Area Alternatives 5 and 6 activities will involve the semi-permanent cover of exposed 
soils with COC concentrations that exceed RALs in the Plant Area. Regular cover maintenance 
would be required to ensure the long-term effectiveness of the protection. Controls for exposure 
to residual soil contamination and long-term management measures would be taken through the 
use of institutional controls. Long-term effectiveness or permanent control on current and 
potential future risks will be based on the Site user’s compliance with the restrictions put in 
place. 

OU1 Plant Area Alternative 1 includes no action and will not be effective or permanent. 

Reduction of Toxicity, Mobility, and Volume through Treatment 

OU1 Plant Area Alternatives 1, 4, 5, and 6 would not provide a reduction in the toxicity, 
mobility, or volume of contaminated soil through treatment. 

OU1 Plant Area Alternative 4 would reduce contaminant mobility through excavation and off-
site disposal of impacted soil, assuming the contaminated material would be placed in an 
engineered (landfill) containment cell. 

OU1 Plant Area Alternatives 5 and 6 would reduce direct contact to exposed contaminated soil 
through low permeability cover and soil cover, respectively. Some contaminant mobility 
reductions are also likely through OU1 Plant Area Alternative 5, since the cover would be 
constructed of low permeability materials, thus infiltration would be limited. 

Short-Term Effectiveness 

OU1 Plant Area Alternatives 4, 5, and 6 would provide short-term protectiveness, partly because 
adequate fencing and signage is already in place. The creation of land use and deed restrictions 
would take a few months to implement; however they would be effective immediately upon 
completion. Other risks that are common to these three OU1 Plant Area alternatives include 
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particulate emissions through excavation and cover installation, but these risks would be reduced 
through appropriate dust control measures. 

OU1 Plant Area Alternative 4 would pose greater risk to workers conducting the remedial work 
during implementation than other OU1 Plant Area alternatives. These elevated risks would be 
associated with exposure to excavated materials, excavation at an active facility, and excavation 
near existing infrastructure and utilities; however, these risks would be minimized through 
development and implementation of appropriate health and safety protocols. OU1 Plant Area 
Alternative 4 would take longer to implement than Alternatives 5 and 6; thus, the timeframe for 
short-term risk reduction would be longer for Alternative 4. 

OU1 Plant Area Alternative 1 would not pose or protect against short-term risks. 

Implementability 

OU1 Plant Area Alternatives 4, 5, and 6 would be implemented using readily available 
equipment and commonly practiced techniques. Appropriate traffic controls and dust suppression 
measures would need to be implemented for each of these alternatives during implementation. 

OU1 Plant Area Alternatives 5 and 6 would be the simplest to implement. Alternative 4 poses 
particular implementation challenges, including excavating in the vicinity of existing site 
pavement and structures, coordinating the excavation work to minimize disruption to plant 
operations, and safe and effective transportation of excavated materials to the disposal facility. 

Cost 

Alternative 5 (low permeability cover – asphalt) has the lowest estimated cost of the alternatives 
meeting the threshold criteria, ranging from $1,295,000 to $1,566,000. The cost of Alternative 4 
(excavation) ranges from $4,139,000 to $6,392,000, while the cost of Alternative 6 (soil cover) 
ranges from $1,428,000 to $1,666,000. Alternative 1 has an estimated cost of $23,000, but does 
not pass the threshold criteria. 

5.2.1.3 Other Criteria 

Based on the relative analysis of sustainability for Carus Plant Area retained Alternatives, 
Alternative 5 is the most sustainable (total sustainability score of 18 out of 25), followed by 
Alternatives 1, 6, and 4, respectively (total sustainability scores of 17, 16, and 10 out of 25, 
respectively, Table 4.2.1-4). Alternative 5 will most effectively meet the objectives of reducing 
air pollutant emissions and greenhouse gas production, supporting sustainable human and 
ecological use and reuse of the remediated land, and minimizing material use and waste 
production relative to Alternatives 4 and 6. Implementation of Alternative 4 will create more air 
pollutant emissions and greenhouse gas production, produce greater waste, and consume more 
natural resources and energy than Alternative 5. Alternative 6 has a very similar sustainability 
evaluation as Alternative 5, but will provide lesser protection of water quality and water 
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resources with a permeable soil cover. Although Alternative 1 will provide the benefits of 
reduced pollutant emissions and greenhouse gas production, minimal material use and waste 
production, and conservation of natural resources and energy, water quality and water resources 
are not protected, nor are sustainable human and ecological use and reuse of remediated land 
supported. 

5.2.1.4 OU1 Plant Area Comparative Analysis Summary 

OU1 Plant Area Alternatives 1, 4, 5, 6 were compared to the seven CERCLA criteria and the 
sustainability criteria, as described above and presented in Table 5.2.1-1. OU1 Plant Area 
Alternative 1 – No Action failed to meet the threshold criteria and was therefore not carried on 
for consideration under the primary balancing or sustainability criteria. The remaining OU1 Plant 
Area alternatives were ranked from highest to lowest (i.e., most favorable to less favorable) as 
follows:  Alternative 5 – Low Permeability Cover + Institutional Controls + Property Access 
Restrictions, Alternative 4 – Excavation + Institutional Controls + Property Access Restrictions, 
Alternative 6 – Soil Cover + Institutional Controls + Property Access Restrictions. 

5.2.2 OU1 Slag Pile Area Comparative Analysis 

The following alternatives for the OU1 Slag Pile Area were compared to one another for each of 
the evaluation criteria listed in Section 5.1: 

• OU1 Slag Pile Area Alternative 1 – No Action 

• OU1 Slag Pile Area Alternative 4 – Excavation (with off-site disposal) + Institutional 
Controls + Property Access Restrictions 

• OU1 Slag Pile Area Alternative 12 – Excavation (with on-site consolidation on OU2) + 
Institutional Controls + Property Access Restrictions 

• OU1 Slag Pile Area Alternative 5 – Low Permeability Cover + Institutional Controls + 
Property Access Restrictions 

• OU1 Slag Pile Area Alternative 6 – Soil Cover + Institutional Controls + Property Access 
Restrictions 

• OU1 Slag Pile Area Alternative 14 – Sloping and Benching + Erosion Contol + 
Armoring at the Toe of the Slope + BMPs 

• OU1 Slag Pile Area Alternative 15 – Sloping and Benching + Plantings + Revetments at 
the Toe of the Slope + BMPs 
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Relative advantages and disadvantages of each alternative are provided in the following sections 
by criteria type. A summary of comparisons and favorability rankings for the OU1 Slag Pile 
Area alternatives is provided in Table 5.2.2-1. 

5.2.2.1 Threshold Criteria 

Overall Protection of Human Health and the Environment 

Retained OU1 Slag Pile Area alternatives, with the exception of Alternative 1 – No Action, 
provide adequate protection of human health and the environment. Alternatives 4, 5, 6, 12, 14, 
and 15 meet the RAO of protecting human health from exposure through ingestion or direct 
contact to COCs in impacted surface and subsurface soils assuming reasonably anticipated future 
use/exposure scenarios (i.e., commercial/industrial workers, utility workers, and construction 
workers). Alternatives 4, 5, 6, 12, 14 and 15 would protect against direct contact through 
excavation or cover. Alternatives 4, 12, and 5 would also reduce potential migration of impacted 
material through excavation and off-site or on-site disposal in an engineered containment cell or 
construction of a low permeability cover, respectively. Alternatives 14 and 15 would also reduce 
potential migration of impacted material if a low permeability cover is installed. Additionally, 
Alternatives 14 and 15 meet the RAO of reducing surface runoff and erosion from the Slag Pile. 
With the exception of Alternative 1 – No Action, the OU1 Slag Pile Alternatives would protect 
against direct contact through institutional controls and property access restrictions. None of the 
proposed alternatives involves treatment. 

Compliance with ARARs 

Evaluation of the ability of OU1 Slag Pile Area alternatives to comply with ARARs included a 
review of chemical-specific, action-specific, and location-specific ARARs. This evaluation was 
presented earlier in Section 4.2.2. OU1 Slag Pile Area Alternatives 4, 5, 6, 12, 14, and 15 meet 
respective ARARs. OU1 Slag Pile Area Alternative 1 involves no action and does not meet 
ARARs. 

5.2.2.2 Primary Balancing Criteria 

Long-Term Effectiveness and Permanence 

OU1 Slag Pile Area Alternatives 4 and 12 include excavation activities that will involve 
permanent removal of material from the Slag Pile Area, and thus will provide a high degree of 
long-term effectiveness and permanence. 

OU1 Slag Pile Area Alternatives 5 and 6 activities will involve the semi-permanent covering of 
exposed soils with COC concentrations exceeding RALs. Regular cover maintenance would be 
required to ensure the long-term effectiveness of the protection. Controls for exposure to residual 
soil contamination and long-term management measures would be taken through the use of 
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institutional controls. Long-term effectiveness or permanent control on current and potential 
future risks will be based on the Site user’s compliance with the restrictions put in place. 

OU1 Slag Pile Area Alternatives 14 and 15 involve sloping, benching, and the placement of a 
soil or low permeability cover. Alternative 15 provides slightly better permanence and erosion 
control than Alternative 14 through addition of planting along the slope. Direct exposure risks 
and COC transport would further be reduced through BMPs for stormwater runoff control, 
institutional controls, and property access restrictions. The long-term effectiveness or permanent 
control will also be based on the site user’s compliance with the restrictions put in place. 

OU1 Slag Pile Area Alternative 1 includes no action and will not be effective or permanent. 

Reduction of Toxicity, Mobility, and Volume through Treatment 

OU1 Slag Pile Area Alternatives 1, 4, 5, 6, 12, 14, and 15 would not provide a reduction in the 
toxicity, mobility, or volume of contaminated soil through treatment. (No phytoremediation is 
expected to occur as the result of plantings in Alternative 15.) 

OU1 Slag Pile Area Alternatives 4 and 12 would reduce contaminant mobility (i.e., would 
minimize future impacts to groundwater) through excavation and disposal of impacted soil since 
the contaminated material would be placed in an engineered containment cell. 

OU1 Slag Pile Area Alternatives 5, 6, 14, and 15 would reduce direct contact to exposed 
contaminated soil through installation of a low permeability cover or soil cover. Some 
contaminant mobility reductions are also likely through OU1 Slag Pile Area Alternative 5 (and 
OU1 Slag Pile Alternatives 14 and 15 if low-permeability materials are used) by limiting 
infiltration. OU1 Slag Pile Alternatives 14 and 15 would also limit the mobility of soil and slag 
at the Site via erosion controls. 

Short-Term Effectiveness 

OU1 Slag Pile Area Alternatives 4, 5, 6, 12, 14, and 15 would provide short-term protectiveness, 
partly because adequate fencing and signage is already in place. The creation of land use and 
deed restrictions would take a few months to implement; however, they would be effective 
immediately upon completion. Moderate to high risks would be posed to the workers conducting 
the remedial work during implementation due to the steep and potentially unstable slopes; 
however, these risks would be minimized through development and implementation of 
appropriate health and safety protocols. Other risks that are common to these alternatives include 
particulate emissions through excavation and cover installation, but these risks would be reduced 
through appropriate dust control measures. 

OU1 Slag Pile Area Alternatives 4 and 12 would pose greater risk to workers conducting the 
remedial work during implementation than other OU1 Slag Pile Area alternatives. These 
elevated risks would be associated with exposure to excavated material and slope stability for 

Final MH Zinc FS Report 5-8 



Matthiessen and Hegeler Zinc Company Site  October 2014 
Final Feasibility Study Report  Revision 0 

 
deep excavations; however, these risks would be minimized through development and 
implementation of appropriate health and safety protocols. 

OU1 Slag Pile Area Alternatives 4 and 12 would take longer to implement than Alternatives 5 
and 6; thus, the timeframe for short-term risk reduction would be longer for Alternatives 4 and 
12. Also, OU1 Slag Pile Alternative 15 would take slightly longer to implement than Alternative 
14 due to the addition of plantings, thus the timeframe for short-term risk reduction would be 
longer for Alternative 15. 

OU1 Slag Pile Alternative 1 would not pose or protect against short-term risks. 

Implementability 

Implementation of OU1 Slag Pile Area Alternatives 4 and 12 would be challenging due to 
clearing of thick vegetation, deep excavation on uneven and unstable ground, and removal of 
some material located below the water table. Implementation of OU1 Slag Pile Area Alternatives 
5 and 6 would be challenging due to clearing of thick vegetation, material placement, grading, 
and compaction on steep and potentially unstable slopes. Appropriate traffic controls and dust 
suppression measures would need to be implemented for each of these alternatives. 

Though OU1 Slag Pile Area Alternatives 5 and 6 would pose significant health and safety 
challenges without slope-reduction measures, Alternatives 5 and 6 would be relatively easier to 
implement than Alternatives 4 and 12. Alternatives 4 and 12 pose particular implementation 
challenges, including maintaining slope stability for deep excavations, and safe and effective 
transportation of excavated materials to the off-site disposal facility or on-site to OU2. 

OU1 Slag Pile Alternatives 14 and 15 would be implemented using readily available equipment 
and commonly practiced techniques. Due to work around steep sloping ground, extra care would 
be needed to ensure safe access for workers and equipment during sloping, benching, and 
revetment construction. Additional, implementation challenges include vegetation clearing and 
grading work on unstable ground. 

OU1 Slag Pile Alternative 15 would be more challenging to implement than Alternative 14 
because of the addition of plantings and associated maintenance for Alternative 15. 

Cost 

OU1 Slag Pile Area Alternative 4 – Excavation with Off-site Disposal is the most expensive 
alternative at $214,069,000. OU1 Slag Pile Area Alternative 12 – Excavation with On-site 
Consolidation on OU2 is the next most expensive alternative at $101,636,000. The estimated 
cost for the low permeability cover alternative (Alternative 5) for the most conservative risk 
reduction option (resulting in the lowest cancer risk at 1E-06) is $7,309,000 while for the 
estimated cost for the soil cover option (Alternative 6) for this same risk-scenario is $7,087,000. 
For the least conservative risk reduction option (resulting in a cancer risk at 1E-04), the 
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estimated cost for the low permeability cover alternative (Alternative 5) is $5,279,000, and the 
estimated cost for the soil cover alternative (Alternative 6) is $5,147,000. 

The estimated cost for OU1 Slag Pile Alternative 14 with a soil cover is $17,986,000 and with a 
low permeability cover is $18,251,000. The estimated cost for OU1 Slag Pile Alternative 15 with 
a soil cover is $18,124,000 and with a low permeability cover is $18,419,000. The estimates for 
OU1 Slag Pile Alternatives 14 and 15 differ in that the Alternative 15 options have the tree 
planting costs included in the construction remedy while the Alternative 14 options do not. 
Increased construction remedy cost also results in slight increases in the engineering, O&M and 
contingency cost. 

Alternative 1 – No Action has the lowest estimated cost at $23,000, but does not meet the 
threshold criteria. 

5.2.2.3 Other Criteria 

OU1 Slag Pile Alternative 15 is considered the most sustainable (total sustainability score of 19 
out of 25), followed in order by Alternatives 14, 5, 6, 1, 12, and 4 (total sustainability scores of 
18, 18, 17, 17, 15, and 12 out of 25, respectively, Table 4.2.2-4). Alternative 15 will most 
effectively meet the objective of supporting sustainable human and ecological use and reuse of 
remediated land, while also causing minimal impact to water quality and water resources. 
Specifically, the addition of plantings (versus Alternative 14) will help support better ecological 
reuse of the remediated land, particularly if the vegetated cover is composed of native plant 
species. 

Due to reduced use of heavy construction equipment, relative to the other alternatives that met 
the threshold criteria, Alternatives 5 and 6 will most effectively meet the objectives of reducing 
air pollutant emissions and greenhouse gas production and minimizing material use and waste 
production. Implementation of Alternative 4 or 12 will create more air pollutant emissions and 
greenhouse gas production, produce greater waste, and consume more natural resources and 
energy than Alternatives 5 or 6. Alternative 6 has a very similar sustainability evaluation as 
Alternative 5, but will provide lesser protection of water quality and water resources with a 
permeable soil cover. 

Although Alternative 1 will provide the benefits of reduced pollutant emissions and greenhouse 
gas production, minimal material use and waste production, and conservation of natural 
resources and energy, water quality and water resources are not protected, nor are sustainable 
human and ecological use and reuse of remediated land supported. 

5.2.2.4 OU1 Slag Pile Area Comparative Analysis Summary 

OU1 Slag Pile Area Alternatives 1, 4, 5, 6, 12, 14, and 15 were compared to the seven CERCLA 
criteria and sustainability, as described above and presented in Table 5.2.2-1. OU1 Slag Pile 
Area Alternative 1 – No Action failed to meet the threshold criteria and was therefore not carried 
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on for consideration under the primary balancing or sustainability criteria. The OU1 Slag Pile 
Area COC Alternatives were ranked from highest to lowest (i.e., most favorable to less 
favorable) as follows: 

• Alternative 15 – Sloping and Benching + Plantings + Revetments + BMPs 

• Alternative 14 – Sloping and Benching + Revetments + BMPs. 

• Alternative 5 – Low Permeability Cover + Institutional Controls + Property Access 
Restrictions 

• Alternative 6 – Soil Cover + Institutional Controls + Property Access Restrictions 

• Alternative 12 – Excavation + On-site Consolidation at (OU2) + Institutional Controls + 
Property Access Restrictions 

• Alternative 4 – Excavation + Off-site Disposal + Institutional Controls + Property Access 
Restrictions. 

5.2.3 OU1 Comparative Analysis Summary 

The comparative analyses of each of the OU1 remedial alternatives are summarized in Table 
5.2.3-1. The table lists the scores for each of the nine evaluation criteria, the total score and the 
alternative rank. The alternative ranked number 1 for each alternative is highlighted in Table 
5.2.3-1. 

5.3 OU2 Alternatives Comparative Analysis 

5.3.1 OU2 Soil B100 Area Alternatives Comparative Analysis 

The following OU2 alternatives for soil at the B100 Area were compared to one another for each 
of the evaluation criteria listed in Section 5.1: 

• OU2 Soil B100 Alternative 1 – No Action 

• OU2 Soil B100 Alternative 2 – Institutional Controls 

• OU2 Soil B100 Alternative 3 – Soil Excavation + On-Site Consolidation under a Soil 
Cover 

• OU2 Soil B100 Alternative 4 – Soil Excavation + Off-Site Disposal  

Relative advantages and disadvantages of each alternative are provided in the following sections 
by criteria type. A summary of comparisons and favorability rankings for the OU2 B100 
alternatives is provided in Table 5.3.1-1. 

Final MH Zinc FS Report 5-11 



Matthiessen and Hegeler Zinc Company Site  October 2014 
Final Feasibility Study Report  Revision 0 

 
5.3.1.1 Threshold Criteria 

Overall Protection of Human Health and the Environment 

OU2 Soil B100 alternatives, with the exception of Alternative 1, provide adequate protection of 
human health and the environment. Alternatives 2, 3, and 4 meet the RAO of reducing human 
health risk from exposure through ingestion or direct contact to COCs in impacted surface and 
subsurface soils, assuming reasonably anticipated future use/exposure scenarios (i.e., 
commercial / industrial workers, utility workers, and construction workers).  

Alternatives 2, 3, and 4 would protect against direct contact through institutional controls such as 
property access restrictions, excavation and capping, and excavation and off-site disposal. 
Alternative 3 would also reduce potential migration of impacted material through construction of 
a low-permeability soil cover. None of the proposed alternatives involve treatment. 

Compliance with ARARs 

Evaluation of the ability of OU2 Soil B100 alternatives to comply with ARARs included a 
review of chemical-specific, action-specific, and location-specific ARARs. This evaluation was 
presented earlier in this report. OU2 Soil B100 Alternatives 2, 3, and 4 meet their respective 
ARARs. OU2 Soil B100 Alternative 1 involves no action and does not meet applicable ARARs. 

5.3.1.2 Primary Balancing Criteria 

Long-Term Effectiveness and Permanence 

OU2 Soil B100 Alternative 2 activities will involve property access and use restrictions for 
contaminated B100 Area soil at OU2, and thus will be only somewhat effective and permanent.  

OU2 Soil B100 Alternatives 3 and 4 will be highly effective and permanent alternatives to 
address hazards posed by OU2 Soil B100. Alternative 3 activities will involve the excavation of 
contaminated soil and on-site consolidation of the excavated soil to the MIA Area. Hazardous 
material will be removed from the B100 Area under this alternative; therefore, no soil cover 
maintenance would be required to verify the long-term effectiveness of the protection in this 
area. OU2 Soil B100 Alternative 4 excavation activities will involve the permanent removal and 
off-site disposal of soil from the Plant Area.  

OU2 Soil B100 Alternative 1 includes no action and will not be effective or permanent. 

Reduction of Toxicity, Mobility, and Volume through Treatment 

OU2 Soil B100 Alternatives 1 and 2 will not provide a reduction in the toxicity, mobility, or 
volume of contaminated soil through treatment.  
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OU2 Soil B100 Alternatives 3 and 4 will be somewhat effective at reducing toxicity, mobility, 
and/or volume. Alternative 3 would reduce direct contact (e.g., toxicity) to exposed contaminated 
soil through on-site consolidation and soil cover; Alternative 4 would reduce on-site contaminant 
volume and mobility through excavation and off-site disposal of impacted soil.  

Short-Term Effectiveness 

OU2 Soil B100 Alternative 2 will not have an impact on the community, workers, or the 
environment during implementation. Some additional fencing and signage will require one week 
for installation. The development of land use and deed restrictions is assumed to take up to one 
month to implement.  

OU2 Soil B100 Alternative 3 will have minimal impacts on the community, workers, or the 
environment during implementation. Alternative 3 will require heavy truck traffic to deliver 
clean soil cover and backfill materials to the site for the construction of the on-site consolidation 
area.  

OU2 Soil B100 Alternative 4 will have significant impacts on the community, workers, and/or 
the environment during implementation. Alternative 4, compared to Alternative 3, will result in a 
larger increase in vehicle traffic, specifically heavy truck traffic, during remedial activities to 
transport the contaminated soils to an off-site facility.  

Measures will be implemented to limit the risk of off-site migration during remedial activities. 
Most activities will occur onsite, and monitoring will be conducted to verify proper protection of 
on-site personnel during remedial activities. Appropriate perimeter monitoring will be conducted 
to verify that remedial activities do not cause off-site migration.  

OU2 Soil B100 Alternative 1 will not pose or protect against short-term risks. 

Implementability  

OU2 Soil B100 Alternative 2 is considered to be readily implementable due to the very limited 
construction required. Some coordination between federal, state, and local agencies will be 
required to implement institutional controls. 

OU2 Soil B100 Alternative 4 is considered to be readily implementable due to straightforward 
design of the on-site consolidation. OU2 Soil B100 Alternative 3 is considered to be easily 
implementable due to straightforward design of soil excavation and transport to an off-site 
disposal facility. No new technologies will need to be used or implemented for either alternative.  

OU2 Soil B100 Alternative 1 is considered to be easily implementable since no RAs will be 
taken. 
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Cost 

OU2 Soil B100 Alternative 2 is the least expensive alternative except for the no-action 
Alternative 1. The construction and management cost for Alternative 2 assumes that the 
institutional controls include a deed restriction, ICMP, and additional security fencing around the 
soils with analyte concentrations in excess of RALs at risk levels at B100. O&M costs include 
annual site inspections and reports, and CERCLA-mandated five-year reviews. O&M is assumed 
to be conducted for 30 years.  

OU2 Soil B100 Alternatives 3 and 4 include construction and management costs associated with 
excavating using heavy machinery and transporting the soil on a continuous basis to the MIA 
consolidation area or the off-site disposal facility, respectively. Alternative 4 is the most 
expensive option for OU2 Soil B100 and Alternative 3 is the second-most expensive alternative. 
The cost assumes that no O&M will be required for either alternative. Soil cost-basis information 
for OU2 is presented in Appendix S-6. A summary of costs for the OU2 Soil B100 alternatives 
is included in Table 5.3.1-1. 

OU2 Soil B100 Alternative 1 has no capital or construction costs included, since no action will 
be performed under this alternative.  

5.3.1.3 Other Criteria 

Sustainability 

OU2 Soil B100 Alternative 2 is a highly sustainable alternative due to the minimal construction 
activity required. However, the alternative will not support sustainable reuse of the land, since no 
remediation will be implemented.  

OU2 Soil B100 Alternative 3 is a moderately sustainable alternative due to the level of 
construction activity required. OU2 Soil B100 Alternative 4 is a somewhat sustainable 
alternative due to the level of construction activity required. These alternatives will be 
implemented through the use of heavy construction equipment, which uses natural resources and 
energy, creates air pollutants and generates greenhouse gas, and impacts water quality and water 
resources. Both alternatives will support sustainable reuse of the land.  

OU2 Soil B100 Alternative 1 is a highly sustainable alternative due to the lack of construction 
activity completed.  

5.3.1.4 OU2 Soil B100 Area Comparative Analysis Summary 

OU2 Soil B100 Alternatives 1 through 4, are risk mitigation alternatives detailed in Section 
4.3.1. Each alternative is compared based on the seven CERLCA criteria and sustainability in 
Table 5.3.1-1, OU2 Soil B100 Comparative Evaluation of Remedial Alternatives. Table 5.3.1-1 
includes OU2 Soil B100 costs from Table 4.3.1-2 and sustainability scores from Table 4.3.1-3. 
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OU2 Soil B100 Alternative 1, No Action, failed to meet the threshold criteria; therefore, the 
alternative was not further considered for the primary balancing criteria or sustainability. The 
remaining OU2 Soil B100 alternatives passed the threshold criteria and are compared based on 
primary balancing criteria and sustainability in Table 5.3.1-1.  

In order of highest ranked alternative to lowest, OU2 Soil B100 alternatives rank as follows:  

• Alternative 3 – Soil Excavation + On-Site Consolidation under a Soil Cover,  

• Alternative 2 – Institutional Controls, and 

• Alternative 4 – Soil Excavation + Off-Site Disposal 

5.3.2 OU2 Soil RM Area Alternatives Comparative Analysis 

The following alternatives for soil at the OU2 RM Area were compared to one another for each 
of the evaluation criteria listed in Section 5.1: 

• OU2 Soil RM Alternative 1 – No Action 

• OU2 Soil RM Alternative 2 – Institutional Controls  

• OU2 Soil RM Alternative 3 – Soil Excavation + On-Site Consolidation under a Soil 
Cover 

• OU2 Soil RM Alternative 4 – Soil Excavation + Ex Situ Treatment by Soil Washing  

• OU2 Soil RM Alternative 5 – Soil Excavation + Off-Site Disposal  

Relative advantages and disadvantages of each alternative are provided in the following sections 
by criteria type. A summary of comparisons and favorability rankings for the OU2 RM Area 
alternatives is provided in Table 5.3.2-1. 

5.3.2.1 Threshold Criteria 

Overall Protection of Human Health and the Environment 

All OU2 Soil RM alternatives, with the exception of Alternative 1, provide adequate protection 
of human health.  

OU2 Soil RM Alternative 2 relies on institutional controls and CERCLA five-year reviews to 
control potential risks and hazards posed to human receptors.  

OU2 Soil RM Alternatives 3 and 5 include removal of areas with analyte concentrations above 
RALs and either disposal in the on-site consolidation area with a soil cover or disposal offsite, 
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respectively. Both alternatives include RAs that will reduce future human exposures to the soil 
and are considered protective of human health.  

OU2 Soil RM Alternative 4 will include treatment of contaminated soils and reduce analyte 
concentrations to below RALs using soil-washing technology. Alternative 4 will reduce exposure 
risks for human receptors.  

Compliance with ARARs 

Evaluation of the ability of OU2 Soil RM alternatives to comply with ARARs included a review 
of chemical-, action-, and location-specific ARARs. This evaluation was presented earlier in this 
report. OU2 Soil RM Alternatives 2, 3, 4, and 5 meet respective ARARs. OU2 Soil RM 
Alternative 1 involves no action and does not meet applicable ARARs. 

5.3.2.2 Primary Balancing Criteria 

Long-Term Effectiveness and Permanence 

OU2 Soil RM Alternative 2 activities will involve property access and use restrictions for 
contaminated RM Area soil at OU2, and thus will be only somewhat effective. This alternative 
does not include remedial action components to contain or reduce contaminant concentrations in 
the soil; therefore, the source of risk will remain at OU2.  

OU2 Soil RM Alternative 3 and 5 are highly effective and permanent alternatives that employ 
soil excavation and either on-site consolidation or off-site disposal, respectively.  

OU2 Soil RM Alternative 4 will employ soil washing technology to treat excavated / 
contaminated soil and reduce analyte concentrations in soil at the RM Area to below RALs. This 
alternative is considered effective for meeting the long-term effectiveness and permanence 
criterion. Ex situ treatment by soil washing may be less effective on non-metal COCs, such as 
PCBs and PAHs, and is therefore considered less effective than Alternatives 3 and 5. 

OU2 Soil RM Alternative 1 includes no action and will not be effective or permanent.  

Reduction of Toxicity, Mobility, and Volume through Treatment 

OU2 Soil RM Alternatives 1 and 2 will not provide any reduction in toxicity, mobility, or 
volume of contaminated soil through treatment.  

OU2 Soil RM Alternatives 3 and 5 are somewhat effective at reducing toxicity, mobility, and/or 
volume. They will provide reductions in mobility by excavating the soil with analyte 
concentrations in excess of RALs and either moving the contaminated soil under a soil cover or 
transporting to an off-site disposal facility. The soil cover will limit direct contact with the 
contaminated soil and will limit windblown transport of soil. OU2 Soil RM Alternatives 3 and 5 
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will not provide reductions in toxicity or volume of the contaminated soil, since no treatment is 
being applied.  

OU2 Soil RM Alternative 4 is a highly effective and permanent alternative in the reduction of 
toxicity, mobility, and volume through treatment. This alternative will reduce the mass of COCs 
in soil with ex situ soil washing technology to allow for reuse of the RM Area for commercial / 
industrial purposes. Additionally, by reducing the COC mass, the toxicity of soil and the 
mobility and volume of the COCs in soil at the Site will also be reduced. In addition, 
contaminated wastewater will be transported to a proper treatment plant for further treatment.  

Short-Term Effectiveness 

The implementation of OU2 Soil RM Alternative 2 will not have minimal impacts on the 
community, workers, or the environment during implementation. Additional fencing and signage 
will require one week for installation, and land use and deed restrictions are assumed to take up 
to one month to implement.  

OU2 Soil RM Alternative 3 and 4 will result in minimal impacts on the community, workers, 
and/or the environment during implementation, although measures will be conducted to limit the 
risk of off-site migration during remedial activities. Soil excavation and ex-situ soil-washing 
activities will occur onsite while air monitoring is conducted to verify proper protection of on-
site personnel during remedial activities. Appropriate perimeter monitoring will be conducted to 
verify that remedial activities will not cause off-site migration. 

OU2 Soil RM Alternative 5 will have significant impacts on the community, workers, and/or the 
environment during implementation due to the large number of trucks that will be accessing the 
site to remove materials from the site to an off-site disposal facility. 

OU2 Soil RM Alternative 1 will not have an impact on the community, workers, or the 
environment during implementation.  

Implementability  

OU2 Soil RM Alternative 2 is considered readily implementable due to the very limited 
construction required. Some coordination between federal, state, and local agencies will be 
required to implement institutional controls. 

OU2 Soil RM Alternatives 3 is considered to be readily implementable due to the 
straightforward design of the on-site consolidation area. 

OU2 Soil RM Alternative 5 is considered easily implementable. The design of the soil 
excavation and transport to the off-site disposal is straightforward and easily implementable. 

OU2 Soil RM Alternative 4 is considered an implementable alternative. This alternative utilizes 
excavation and backfill of soil, site ground surface restoration, and soil-washing technology.  
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OU2 Soil RM Alternative 1 is considered easily implementable since no remedial action will be 
taken.  

Cost 

OU2 Soil RM Alternative 2 is the least expensive alternative except for the no action 
Alternative 1. The construction and management cost assumes that the institutional controls 
include a deed restriction, ICMP, and additional security fencing around the soils with analyte 
concentrations in excess of RALs at risk levels at the RM. O&M costs include annual site 
inspections and reports, and CERCLA mandated five-year reviews.  

OU2 Soil RM Alternatives 5 and 3 are the second and third most expensive alternatives, 
respectively, and include construction and management costs associated with excavation using 
heavy machinery and transporting the soil on a continuous basis to the consolidation area or the 
off-site disposal facility, as well as CERCLA-mandated five-year review O&M costs. For 
Alternative 5, the RM Area includes the excavation and disposal of soil material that will likely 
require disposal in a Subtitle C landfill as a RCRA hazardous waste for having soil with analyte 
concentrations in excess of the TCLP threshold concentrations for cadmium and lead.  

OU2 Soil RM Alternative 4 is the most expensive alternative and includes soil excavation and 
ex-situ treatment by soil washing. Detailed cost analyses are presented in Appendix S-6. A 
summary of costs for soil RM Area alternatives is included in Table 5.3.2-1. 

No capital or construction costs are associated with OU2 Soil RM Alternative 1 since no action 
will be performed under this alternative.  

5.3.2.3 Other Criteria 

Sustainability 

Alternative 2 is a highly sustainable alternative due to the minimal construction activity required. 

Alternative 3 is a moderately sustainable alternative due to the level of construction activity 
required to excavate and transport the contaminated soil. 

Both Alternatives 4 and 5 are somewhat sustainable alternatives. OU2 Soil RM Alternative 4 
will involve extensive construction activities compared to other alternatives. OU2 Soil RM 
Alternative 5 involves soil excavation and off-site disposal. 

Alternative 1 is a highly sustainable alternative due to the lack construction activity completed. 

5.3.2.4 OU2 Soil RM Area Comparative Analysis Summary 

OU2 Soil RM Alternatives 1 through 5 are risk mitigation alternatives detailed in Section 4.3.2. 
Each alternative is compared based on the seven CERLCA criteria and sustainability in Table 
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5.3.2-1, OU2 Soil RM Comparative Evaluation of Remedial Alternatives. Table 5.3.2-1 includes 
OU2 Soil RM costs from Table 4.3.2-2 and sustainability scores from Table 4.3.2-3. OU2 Soil 
RM Alternative 1, no action, failed to meet the threshold criteria and, therefore, the alternative 
was not further considered for the primary balancing criteria or sustainability. The remaining 
OU2 Soil RM alternatives passed the threshold criteria and are compared based on primary 
balancing criteria and sustainability in Table 5.3.2-1.  

In order of highest ranked alternative to lowest, OU2 Soil RM alternatives rank as follows:  

• Alternative 3 – Soil Excavation + On-Site Consolidation under a Soil Cover,  

• Alternative 5 – Soil Excavation + Off-Site Disposal,  

• Alternative 2 – Institutional Controls, and 

• Alternative 4 – Soil Excavation + Ex Situ Treatment by Soil Washing. 

5.3.3 OU2 Soil MIA Area Alternatives Comparative Analysis 

The following alternatives for soil at the OU2 MIA Area were compared to one another for each 
of the evaluation criteria listed in Section 5.1: 

• OU2 Soil MIA Alternative 1 – No Action 

• OU2 Soil MIA Alternative 2 – Soil Excavation + On-Site Consolidation under a Soil 
Cover + Institutional Controls 

• OU2 Soil MIA Alternative 3 – Ex Situ Chemical Stabilization 

• OU2 Soil MIA Alternative 4 – Soil Excavation + Ex Situ Treatment by Soil Washing 

• OU2 Soil MIA Alternative 5 – Soil Excavation + Off-Site Disposal 

Relative advantages and disadvantages of each alternative are provided in the following sections 
by criteria type. A summary of comparisons and favorability rankings for the OU2 MIA Area 
alternatives is provided in Table 5.3.3-1. 

5.3.3.1 Threshold Criteria 

Overall Protection of Human Health and the Environment 

All OU2 Soil MIA alternatives, with the exception of Alternative 1, provide adequate protection 
of human health and the environment.  
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OU2 Soil MIA Alternative 2 includes RAs that will reduce future human exposures to the soil. 
The exposure will be reduced but not eliminated since the contamination will remain onsite.  

OU2 Soil MIA Alternative 3 will stabilize COCs in soil by mixing contaminated soil with 
chemical stabilizer. Exposure to human and ecological receptors will be reduced to within the 
IEPA risk-management range after stabilization of COCs in soil. 

OU2 Soil MIA Alternative 4 will include soil-washing treatment of impacted soils, thereby 
reducing analyte concentrations and exposure risks for human and ecological receptors.  

OU2 Soil MIA Alternative 5 includes removal of areas with analyte concentrations above RALs 
and disposal offsite. This alternative includes RAs that will reduce future human exposures to the 
soil since the contamination will be taken offsite. 

Compliance with ARARs 

Evaluation of the ability of OU2 Soil MIA alternatives to comply with ARARs included a review 
of chemical-, action-, and location-specific ARARs. This evaluation was presented earlier in this 
report. OU2 Soil MIA Alternatives 2, 3, 4, and 5 meet respective ARARs. OU2 Soil MIA 
Alternative 1 involves no action and does not meet applicable ARARs. 

5.3.3.2 Primary Balancing Criteria 

Long-Term Effectiveness and Permanence 

OU2 Soil MIA Alternative 2is a highly effective remedial action to address the risks and hazards 
posed by COCs at the MIA. Alternative 2 involves soil excavation and on-site consolidation 
under a soil cover to control exposure and long-term management.  

OU2 Soil MIA Alternative 3 is somewhat effective under the long-term effectiveness and 
permanence criterion, since stabilizing the COCs in soil depends on the reliability of the 
chemical stabilizer. Over the long-term, weather conditions may cause the chemical stabilizer to 
break down through chemical or mechanical erosion, reducing the stability of the COC. The 
COCs may then become bioavailable again.  

OU2 Soil MIA Alternative 4 is an effective remedial action to address the risks and hazards 
posed by COCs at the MIA. Alternative 4 will employ soil-washing technology to treat 
excavated/contaminated soil and reduce analyte concentrations to below RALs. Ex situ treatment 
by soil washing may be less effective on non-metal COCs, such as PCBs and PAHs, and is 
therefore considered less effective than Alternatives 2, 3, and 5. 

OU2 Soil MIA Alternative 5 is a highly effective and permanent remedial action, since removing 
contaminated soil with analyte concentrations in excess of the RALs at the selected risk level and 
disposing of the material offsite will permanently reduce the on-site risk.  

Final MH Zinc FS Report 5-20 



Matthiessen and Hegeler Zinc Company Site  October 2014 
Final Feasibility Study Report  Revision 0 

 
OU2 Soil MIA Alternative 1 includes no action and will not be effective or permanent. 

Reduction of Toxicity, Mobility, and Volume through Treatment 

OU2 Soil MIA Alternative 1 includes no action and will not provide a reduction in the toxicity, 
mobility, or volume of contaminated soil through treatment. 

OU2 Soil MIA Alternatives 2, 3, and 5 are somewhat effective at reducing toxicity, mobility, or 
volume and will provide reductions in mobility by moving the contaminated soil under a soil 
cover; utilizing ex situ chemical stabilization; or moving the contaminated soil to an off-site 
disposal facility, respectively. These alternatives will limit direct contact with the contaminated 
soil but will not provide reductions in toxicity or volume of the contaminated soil, since no 
treatment is being applied.  

OU2 Soil MIA Alternative 4 is highly effective at reducing toxicity, mobility, and/or volume and 
will reduce the mass of COCs in soil with ex situ soil washing technology to allow for reuse of 
the OU2 MIA Area for commercial/industrial purposes. Additionally, by reducing the COC 
mass, the toxicity of soil and the mobility and volume of the COC in soil will also be reduced.  

Short-Term Effectiveness 

OU2 Soil MIA Alternatives 2, 3, and 4 will have minimal impacts on the community, workers, 
or the environment during implementation. During field activities, workers could potentially be 
exposed to contaminated soil; however, exposure risk to workers will be reduced with 
implementation of a HASP and proper PPE. Measures will be conducted to limit the risk of off-
site migration during remedial activities.  

OU2 Soil MIA Alternative 5 will have significant impacts on the community, workers, or the 
environment during implementation due to the large number of vehicles that will need to access 
the site.  

OU2 Soil MIA Alternative 1 will not protect against short-term risks. 

Implementability  

OU2 Soil MIA Alternatives 2 and 3 are considered readily implementable due to straightforward 
design of soil excavation and on-site consolidation (Alternative 2), and the widely-used ex situ 
soil chemical stabilization technology (Alternative 3).  

OU2 Soil MIA Alternative 4 is considered implementable and involves soil excavation and 
ex situ treatment by soil washing, which are common remediation practices. 

OU2 Soil MIA Alternative 5 is considered to be easily implementable due to straightforward 
design of soil excavation and transport to the on-site consolidation area. 
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OU2 Soil MIA Alternative 1 is considered easily implementable since no remedial action will be 
taken. 

Cost 

OU2 Soil MIA Alternative 2 is the least expensive alternative except for the no action 
Alternative 1. The construction and management cost for Alternative 2 assumes that the area will 
be excavated using heavy machinery and the soil will be transported to the on-site consolidation 
area. O&M costs include annual site inspections and reports, and CERCLA-mandated five-year 
reviews for 30 years.  

OU2 Soil MIA Alternative 3 is the third most expensive alternative and includes the ex situ 
stabilization of soil with analyte concentrations in excess of RALs. The cost assumes that the soil 
will be stabilized ex situ, using a pug mill for mixing, and the treated soil will be returned to the 
excavation as backfill. O&M costs include CERCLA-mandated five-year reviews for 30 years. 

OU2 Soil MIA Alternative 4 is the most expensive alternative and includes soil excavation and 
ex-situ treatment by soil washing. O&M costs include CERCLA-mandated five-year reviews for 
30 years. 

OU2 Soil MIA Alternative 5 is the second most expensive alternative and includes construction 
and management costs associated with excavation using heavy machinery and transporting the 
soil on a continuous basis to the consolidation area or the off-site disposal facility. The cost for 
this alternative assumes that the soil material will likely require disposal in a Subtitle C landfill 
as a RCRA hazardous waste for soil containing concentrations in excess of TCLP threshold 
criteria for cadmium and lead. O&M costs include CERCLA-mandated five-year reviews for 
30 years. Detailed cost analyses are presented in Appendix S-6. A summary of costs for the soil 
MIA Area alternatives is included in Table 5.3.3-1.  

No capital or construction costs are associated with OU2 Soil MIA Alternative 1 since no action 
will be performed under this alternative.  

5.3.3.3 Other Criteria 

Sustainability 

OU2 Soil MIA Alternative 2 is moderately sustainable and will involve heavy equipment, 
including excavators, a pug mill, trucks, and soil compactors, will increase the use of disposable 
materials, natural resources, and energy, as well as augment the production of wastes, air 
pollutants, and greenhouse gases.  

OU2 Soil MIA Alternatives 3, 4, and 5 are somewhat sustainable alternatives due to the level of 
construction activity required for each alternative.  
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OU2 Soil MIA Alternative 1 is a highly sustainable alternative due to the lack of construction 
activity completed. 

5.3.3.4 OU2 Soil MIA Area Comparative Analysis Summary 

OU2 Soil MIA Alternatives 1 through 5 are risk mitigation alternatives detailed in Section 4.3.3. 
Each alternative is compared based on the seven CERLCA criteria and sustainability in Table 
5.3.3-1, OU2 Soil MIA Comparative Evaluation of Remedial Alternatives. Table 5.3.3-1 
includes OU2 Soil MIA costs from Table 4.3.3-2 and sustainability scores from Table 4.3.3-3. 
OU2 Soil MIA Alternative 1, no action, failed to meet the threshold criteria and, therefore, the 
alternative was not further considered for the primary balancing criteria or sustainability. The 
remaining OU2 Soil MIA alternatives passed the threshold criteria and are compared based on 
primary balancing criteria and sustainability in Table 5.3.3-1.  

In order of highest ranked alternative to lowest, OU2 Soil MIA alternatives rank as follows:  

• Alternative 2 – Soil Excavation + On-Site Consolidation under a Soil Cover,  

• Alternative 5 – Soil Excavation + Off-Site Disposal + Institutional Controls,  

• Alternative 4 – Soil Excavation + Ex Situ Treatment by Soil Washing, and 

• Alternative 3 – Ex Situ Chemical Stabilization. 

5.3.4 OU2 Soil N Alternatives Comparative Analysis 

The following alternatives for soil at the OU2 N Area were compared to one another for each of 
the evaluation criteria listed in Section 5.1: 

• OU2 Soil N Alternative 1 – No Action 

• OU2 Soil N Alternative 2 – Institutional Controls 

• OU2 Soil N Alternative 3 – Phytoremediation + Institutional Controls 

• OU2 Soil N Alternative 4 – Soil Excavation + On-Site Consolidation under a Soil Cover 

• OU2 Soil N Alternative 5 – Soil Excavation + Off-Site Disposal 

Relative advantages and disadvantages of each alternative are provided in the following sections 
by criteria type. A summary of comparisons and favorability rankings for the OU2 N alternatives 
is provided in Table 5.3.4-1. 
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5.3.4.1 Threshold Criteria 

Overall Protection of Human Health and the Environment 

OU2 Soil N Alternatives, with the exception of Alternative 1, provide adequate protection of 
human health and the environment.  

OU2 Soil N Alternatives 2 and 3 are considered protective of human health and the environment 
by relying on institutional controls to control potential risks and hazards. 

OU2 Soil N Alternatives 4 and 5 include RAs that will reduce future human or ecological 
exposures to the soil by utilizing excavation and either on-site consolidation under soil cover or 
off-site disposal, respectively.  

Compliance with ARARs 

Evaluation of the ability of OU2 Soil N alternatives to comply with ARARs included a review of 
chemical-specific, action-specific, and location-specific ARARs. This evaluation was presented 
earlier in this report. OU2 Soil N Alternatives 2, 3, 4, and 5 meet respective ARARs. OU2 Soil N 
Alternative 1 involves no action and does not meet applicable ARARs. 

5.3.4.2 Primary Balancing Criteria 

Long-Term Effectiveness and Permanence 

OU2 Soil N Alternative 2 is somewhat effective at controlling the remaining risks. This 
alternative does not include remedial action components to contain or reduce contaminant 
concentrations in the soil; therefore, the source of risk will remain at OU2. 

OU2 Soil N Alternative 3 is expected to be effective at controlling the remaining risks. Exposure 
and long-term management measures will be taken through the use of phytoremediation and 
institutional controls. 

OU2 Soil N Alternatives 4 and 5 are highly effective and permanent RAs to address the risks and 
hazards posed by COCs at the N Area. Controls for exposure and long-term management 
measures will be implemented through the use of remedial actions to move the contaminated soil 
to the on-site consolidation area under the soil cover for Alternative 4 and by removing the 
contaminated soil and disposing of the material offsite for Alternative 5.  

OU2 Soil N Alternative 1 includes no action and will not be effective or permanent. 

Reduction of Toxicity, Mobility, and Volume through Treatment 

OU2 Soil N Alternative 1 and Alternative 2 will not provide any reduction in toxicity, mobility, 
or volume of contaminated soil through treatment. 
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OU2 Soil N Alternative 3 is effective at reducing toxicity, mobility, or volume of contaminated 
soil through treatment using phytoremediation.  

OU2 Soil N Alternatives 4 and 5 are somewhat effective at reducing toxicity, mobility, and/or 
volume by soil excavation and either on-site consolidation under soil cover or off-site disposal, 
respectively.  

Short-Term Effectiveness 

OU2 Soil N Alternative 2 will not have an impact on community, workers, or the environment 
during implementation.  

OU2 Soil N Alternative 3 will have slight impacts on community, workers, or the environment 
during implementation. The plants and soil fertilizers to be used will require transportation to the 
Site. The proposed planting area will require some planting area preparation, including the 
removal of large rocks and clearing of paths to the proposed planting areas. 

OU2 Soil N Alternatives 4 and 5 will have significant and detrimental impacts, respectively, on 
community, workers, or the environment during implementation. The excavation performed in 
both alternatives will destroy the habitat of the ecological receptors. Most activities will occur 
onsite, while monitoring will be conducted to verify proper protection of on-site personnel 
during remedial activities. For Alternative 5, a large increase in vehicle traffic, specifically heavy 
truck traffic, will occur during remedial activities to transport the contaminated soils to an off-
site facility. 

OU2 Soil N Alternative 1 will not pose or protect against short-term risks. 

Implementability  

OU2 Soil N Alternative 2 is considered to be readily implementable due to limited construction 
required. Some coordination between federal, state, and local agencies will be required to 
implement institutional controls. 

OU2 Soil N Alternative 3 is considered implementable. A pre-design study or pilot test is 
required to test the effectiveness of different plant and fertilizer combinations. Installation of the 
remedy is fairly simple and requires basic construction equipment. 

OU2 Soil N Alternative 4 is considered readily implementable due to the design of the on-site 
consolidation area.  

OU2 Soil N Alternative 5 is considered easily implementable due to straightforward design of 
soil excavation and transport to the off-site disposal facility. 

OU2 Soil N Alternative 1 is considered easily implementable since no RAs will be implemented. 
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Cost 

OU2 Soil N Alternative 2 is the least expensive alternative except for the no-action Alternative 1. 
The construction and management cost assumes that the institutional controls include a deed 
restriction, ICMP, and additional signage around the N Area. O&M costs include CERCLA-
mandated five-year reviews for 30 years for N Area alternatives. 

OU2 Soil N Alternative 3 is the second most expensive alternative. The Alternative includes cost 
to perform 18, 20, and 22 growing seasons for plants to treat lead and arsenic contamination in 
soil.  

OU2 Soil N Alternatives 4 and 5 are the third most expensive and the most expensive 
alternatives, respectively, and include construction and management costs associated with 
excavation using heavy machinery and transporting the soil on a continuous basis to either the 
consolidation area or the off-site disposal facility. 

OU2 Soil N Alternative 1 has no capital or construction costs included since no action will be 
performed under this alternative. 

Detailed cost analyses are presented in Appendix S-6. A summary of costs for soil N Area 
alternatives is included in Table 5.3.4-1. 

5.3.4.3 Other Criteria 

Sustainability 

OU2 Soil N Alternative 1 and Alternative 2 are highly sustainable alternatives due to either a 
lack of construction activity or minimal construction activity, respectively. 

OU2 Soil N Alternative 3 is a moderately sustainable alternative due to the lack of heavy 
construction activity required and the use of plants as a remediation technology. OU2 Soil N 
Alternative 4 is also a moderately sustainable alternative. 

OU2 Soil N Alternative 5 is a somewhat sustainable alternative due to the level of construction 
activity required to excavate and transport the contaminated soil. The alternative will be 
implemented through the use of heavy construction equipment, which uses natural resources and 
energy, creates air pollutants and generates greenhouse gas, and impacts water quality and water 
resources.  

5.3.4.4 OU2 Soil N Area Comparative Analysis Summary 

OU2 Soil N Alternatives 1 through 5 are risk-mitigation alternatives detailed in Section 4.3.4. 
Each alternative is compared based on the seven CERLCA criteria and sustainability in Table 
5.3.4-1, OU2 Soil N Area Comparative Evaluation of Remedial Alternatives. Table 5.3.4-1 
includes OU2 Soil N Area costs from Table 4.3.4-2 and sustainability scores from Table 4.3.4-
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3. OU2 Soil N Alternative 1, No Action, failed to meet the threshold criteria and, therefore, was 
not further considered for the primary balancing criteria or sustainability. The remaining OU2 
Soil N alternatives passed the threshold criteria and are compared based on primary balancing 
criteria and sustainability in Table 5.3.4-1. 

In order of highest ranked alternative to lowest, OU2 Soil N alternatives rank as follows:  

• Alternative 2 – Institutional Controls,  

• Alternative 3 – Phytoremediation + Institutional Controls,  

• Alternative 4 – Soil Excavation + On-Site Consolidation under a Soil Cover,  

• Alternative 5 – Soil Excavation + Off-Site Disposal. 

5.3.5 OU2 Soil RES Area Alternatives Comparative Analysis 

The following alternatives for soil at the OU2 RES Area were compared to one another for each 
of the evaluation criteria listed in Section 5.1: 

• OU2 Soil RES Alternative 1 – No Action  

• OU2 Soil RES Alternative 2 – On-Site Soil Cover + Institutional Controls 

• OU2 Soil RES Alternative 3 – Soil Excavation + On-Site Consolidation under a Soil 
Cover 

• OU2 Soil RES Alternative 4 – Soil Excavation + Off-Site Disposal  

Relative advantages and disadvantages of each alternative are provided in the following sections 
by criteria type. A summary of comparisons and favorability rankings for the OU2 RES Area 
alternatives is provided in Table 5.3.5-1. 

5.3.5.1 Threshold Criteria 

Overall Protection of Human Health and the Environment 

All OU2 Soil RES Alternatives, with the exception of Alternative 1, provide adequate protection 
of human health and the environment.  

The OU2 Soil RES Alternative 2 soil cover will minimize direct contact with the soil with 
analyte concentrations in excess of RALs and the applicable risk level and the institutional 
controls will verify that the soil cover remains intact and undisturbed. 

Final MH Zinc FS Report 5-27 



Matthiessen and Hegeler Zinc Company Site  October 2014 
Final Feasibility Study Report  Revision 0 

 
OU2 Soil RES Alternatives 3 and 4 include removal of areas with analyte concentrations above 
RALs and disposal in either the on-site consolidation area with a soil cover or offsite, 
respectively.  

Compliance with ARARs 

OU2 Soil RES Alternatives 2, 3, and 4 meet respective ARARs that were presented earlier in this 
report. OU2 Soil RES Alternative 1 involves no action and does not meet applicable ARARs. 

5.3.5.2 Primary Balancing Criteria 

Long-Term Effectiveness and Permanence 

OU2 Soil RES Alternative 2 will be a somewhat effective and permanent alternative 
implemented through the use of remedial actions to cover the impacted soil with a soil cover and 
impose institutional controls to minimize disturbances of the soil cover. 

OU2 Soil RES Alternatives 3 and 4 are highly effective and permanent RAs to address the risks 
and hazards posed by COCs at the RES Area. Controls for exposure and long-term management 
measures for Alternatives 3 and 4 will be implemented through the use of remedial actions to 
remove the contaminated soil and either consolidate under a soil cover onsite or dispose of 
offsite, respectively. 

OU2 Soil RES Alternative 1 includes no action and will not be effective or permanent.  

Reduction of Toxicity, Mobility, and Volume through Treatment 

OU2 Soil RES Alternative 1 will not provide a reduction in toxicity, mobility, or volume of 
contaminated soil through treatment. 

OU2 Soil RES Alternatives 2, 3, and 4 are somewhat effective at reducing toxicity, mobility, 
and/or volume. These alternatives will provide reductions in mobility by either covering or 
removing the soil with analyte concentrations in excess of RALs but will not provide reductions 
in toxicity or volume of the contaminated soil since no treatment is being applied. 

Short-Term Effectiveness 

OU2 Soil RES Alternative 2 will have significant impacts during implementation; OU2 Soil RES 
Alternatives 3 and 4 will have significant impacts on the community, workers, and/or the 
environment during implementation. Measures such as on- and off-site monitoring will be 
conducted to limit the risk to on-site personnel and residents and limit the risk of off-site 
migration during remedial activities.  

OU2 Soil RES Alternative 1 will not pose or protect against short-term risks. 
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Implementability  

OU2 Soil RES Alternative 1 is considered to be easily implementable since no RAs will be 
implemented. 

OU2 Soil RES Alternative 2 will be difficult to implement, since installing a soil cover will 
require raising the grade of a yard and will cause technical and administrative challenges.  

OU2 Soil RES Alternatives 3 and 4 are considered implementable due to the detailed design of 
soil excavation on each property and the required soil transport to either the on-site consolidation 
area or the off-site disposal facility, respectively. 

Cost 

OU2 Soil RES Alternative 1 has no capital or construction costs included since no action will be 
performed under this alternative.  

OU2 Soil RES Alternative 3 is the least expensive alternative excluding the no action Alternative 
1 and OU2 Soil RES Alternative 4 is the most expensive. Both alternatives are based on the 
assumptions that no soil with analyte concentrations in excess of RALs will be left in place and 
that each remediated site will be maintained for 30 days to make sure the seed or sod is 
established. Alternative 4 also includes off-site disposal costs. 

OU2 Soil RES Alternative 2 is the second most expensive alternative and is based on the 
assumptions that the soil cover will consist of 0.5 foot of clean, select borrow and 0.5 foot of 
topsoil material, applied on the existing grade. In addition, the construction and management cost 
assumes that the institutional controls include a deed restriction and ICMP. 

Soil cost-basis information for OU2 is presented in Appendix S-6. A summary of costs for the 
OU2 Soil RES alternatives is included in Table 5.3.5-1.  

5.3.5.3 Other Criteria 

Sustainability 

OU2 Soil RES Alternative 2 is a somewhat sustainable alternative due to the minimal 
construction activity required. However, this alternative will not support sustainable unlimited 
reuse of the land, since the contaminated soil will be left in place and institutional controls will 
be maintained to limit future activities. OU2 Soil RES Alternative 4 is a somewhat sustainable 
alternative. It will require the use of heavy construction equipment, which uses natural resources 
and energy, and creates air pollutants and greenhouse gas.  

OU2 Soil RES Alternatives 3 is a moderately sustainable alternative. Both alternatives 3 and 4 
will support sustainable reuse of the land.  
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OU2 Soil RES Alternative 1 is a highly sustainable alternative due to the lack of construction 
activity completed. 

5.3.5.4 OU2 Soil RES Area Comparative Analysis Summary 

OU2 Soil RES Alternatives 1 through 4 are risk-mitigation alternatives detailed in Section 4.3.5. 
Each alternative is compared based on the seven CERLCA criteria and sustainability in Table 
5.3.5-1, OU2 Soil RES Area Comparative Evaluation of Remedial Alternatives. Table 5.3.5-1 
includes OU2 Soil RES Area costs from Table 4.3.5-2 and sustainability scores from Table 
4.3.5-3. OU2 Soil RES Alternative 1, no action, failed to meet the threshold criteria and, 
therefore, the alternative was not further considered for the primary balancing criteria or 
sustainability. The remaining OU2 Soil RES Area alternatives passed the threshold criteria and 
are compared based on primary balancing criteria and sustainability in Table 5.3.5-1.  

In order of highest ranked alternative to lowest, OU2 Soil RES Area alternatives rank as follows:  

Alternative 3 – Soil Excavation + On-Site Consolidation under a Soil Cover,  

Alternative 4 – Soil Excavation + Off-Site Disposal, and 

Alternative 2 – On-Site Soil Cover + Institutional Controls. 

5.4 OU2 GW Alternatives Comparative Analysis 

The following alternatives for the OU2 GW were compared to one another for each of the 
evaluation criteria listed in Section 5.1: 

• OU2 GW Alternative 1 – No Action 

• OU2 GW Alternative 2 – Institutional Controls + Monitoring 

• OU2 GW Alternative 3 – SSD + Institutional Controls 

• OU2 GW Alternative 4 – ISCO + Institutional Controls 

Relative advantages and disadvantages of each alternative are provided in the following sections 
by criteria type. A summary of comparisons and favorability rankings for the OU2 GW 
alternatives is provided in Table 5.4-1. 

5.4.1 Threshold Criteria 

Overall Protection of Human Health and the Environment 

All OU2 GW alternatives, with the exception of Alternative 1, provide adequate protection of 
human health and the environment. OU2 GW Alternative 1 does not include action(s) to 
minimize future human or ecological exposures to GW. 
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OU2 GW Alternative 2 relies on institutional controls (including annual GW monitoring) and 
CERCLA five-year reviews to control potential risks and hazards posed to human receptors.  

OU2 GW Alternative 3 relies on a SSD system, institutional controls (including annual GW 
monitoring) and CERCLA five-year reviews to control potential risks and hazards posed to 
human receptors.  

OU2 GW Alternative 4 relies on ISCO, institutional controls, and CERCLA five-year reviews to 
control potential risks and hazards posed to human receptors. 

Compliance with ARARs 

OU2 GW Alternatives 2, 3, and 4 meet respective ARARs that were evaluated earlier in this 
report. OU2 GW Alternative 1 involves no action and does not meet applicable ARARs. 

5.4.2 Primary Balancing Criteria 

Long-Term Effectiveness and Permanence 

OU2 GW Alternative 2 is somewhat effective at controlling long-term effectiveness or 
permanent control on current and potential future risks. 

OU2 GW Alternative 3 is considered effective at controlling the remaining risks. Controls for 
exposure and long-term management measures will be implemented through the use of the SSD 
system and support by the use of institutional controls. The long-term effectiveness or permanent 
control on current and potential future risks will be based on the effectiveness of the SSD system 
and the site user’s compliance with the restrictions put in place and system O&M required. 

OU2 GW Alternative 4 is highly effective at controlling the risks due to vapor intrusion posed by 
GW and the use of institutional controls to address the inorganic contaminants in GW. Controls 
for exposure and long-term management measures will be implemented through the use of ISCO 
and supported by the application of institutional controls. The long-term effectiveness or 
permanent control on current and potential future risks will be based on the effectiveness of the 
ISCO system and the site user’s compliance with the restrictions put in place. 

OU2 GW Alternative 1 includes no action and will not be effective or permanent. 

Reduction of Toxicity, Mobility, and Volume through Treatment 

OU2 GW Alternatives 1, 2, and 3 will not provide a reduction in toxicity, mobility, or volume of 
contaminated GW through treatment since no treatment is being applied to the GW. 

OU2 GW Alternative 4 is highly effective at providing a reduction in toxicity, mobility, and 
volume of VOC-contaminated GW through treatment using ISCO.  
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Short-Term Effectiveness 

The implementation of OU2 GW Alternative 2 will not have an impact on the community, 
workers, and/or the environment during implementation, while OU2 GW Alternative 3 will 
result in slight impacts.  

The implementation of OU2 GW Alternative 4 will result in minimal impacts on the community, 
workers, and/or the environment during implementation. ISCO application requires installation 
of injection points using drilling equipment, which may produce noise and emissions during use.  

OU2 GW Alternative 1 will not pose or protect against short-term risks.  

Implementability  

OU2 GW Alternative 2 is considered to be easily implementable due to the very limited 
construction required (installation of monitoring wells only).  

OU2 GW Alternative 3 is considered to be readily implementable due to the minimal 
construction required to install the SSD system. 

OU2 GW Alternative 4 is considered to be implementable. The alternative requires that a 
treatability study be completed prior to the design of the ISCO system. Construction is required 
to create injection points to distribute the oxidant in the subsurface and a monitoring well 
network to monitor the effect of the oxidant on the VOCs in GW.  

OU2 GW Alternatives 2, 3, and 4 also require coordination between federal, state, and local 
agencies to implement. 

There are no implementability concerns associated with OU2 GW Alternative 1, since no action 
will be taken. 

Cost 

OU2 GW Alternative 2 is the least expensive alternative excluding the no-action Alternative 1. 

OU2 GW Alternative 3 is the second most expensive alternative and includes costs associated 
with construction, management, and O&M of a SSD system that will be installed in the existing 
RM building. 

OU2 GW Alternative 4 is the most expensive alternative and includes construction, management, 
and O&M costs comprising GW sampling, annual institutional control site inspections and 
reports, and CERCLA-mandated five-year reviews.  

OU2 GW Alternative 1 has no capital or construction costs included, since no action will be 
performed under this alternative.  
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Detailed cost analyses are presented in Appendix S-7. A summary of costs is included in Table 
5.4-1.  

5.4.3 Other Criteria 

Sustainability 

OU2 GW Alternative 2 is a highly sustainable alternative due to the minimal construction 
activity required for Alternative 2.  

OU2 GW Alternative 3 is a moderately sustainable alternative. Alternative 3 requires the use of 
materials and energy needed to implement and maintain the blowers that are a part of the SSD 
system.  

OU2 GW Alternative 4 is a highly sustainable alternative. Alternative 4 is moderately 
sustainable due to the use of materials and energy needed to install and implement the ISCO 
system. 

OU2 GW Alternative 1 is a highly sustainable alternative due to the lack of construction activity 
completed. 

5.4.4 OU2 GW Comparative Analysis Summary 

OU2 GW Alternatives 1 through 4 are risk mitigation alternatives detailed in Section 4.4. Each 
alternative is compared based on the seven CERCLA criteria and sustainability in Table 5.4-1, 
OU2 GW Comparative Evaluation of Remedial Alternatives. Table 5.4-1 includes OU2 GW 
costs from Table 4.4-2 and sustainability scores from Table 4.4-3. OU2 GW Alternative 1, no 
action, failed to meet the threshold criteria and, therefore, the alternative was not further 
considered for the primary balancing criteria or sustainability. The remaining OU2 GW 
alternatives passed the threshold criteria and are compared based on primary balancing criteria 
and sustainability in Table 5.4-1.  

In order of highest ranked alternative to lowest, OU2 GW alternatives rank as follows: 

• Alternative 2 – Institutional Controls + Monitoring,  

• Alternative 4 – ISCO + Institutional Controls,  

• Alternative 3 – SSD + Institutional Controls.  

5.5 OU2 Comparative Analysis Summary 

The comparative analyses of each of the OU2 remedial alternatives are summarized in Table 
5.5-1. The table lists the scores for each of the nine evaluation criteria, the total score and the 
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alternative rank. The alternative ranked number 1 for each alternative is highlighted in Table 
5.5-1. 
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Figure 2.4.2.1-1
OU2 TCLP Cadmium Concentrations

Matthiessen and Hegeler Zinc Company Site, LaSalle, Illinois
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Figure 2.4.2.1-2
OU2 TCLP Lead Concentrations

Matthiessen and Hegeler Zinc Company Site, LaSalle, Illinois
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Notes:
1.	Chemicals of concern (COC) at the Carus Plant Area for non-residential
		scenarios are arsenic, chromium, lead, manganese, mercury, Aroclor 1254,
		Aroclor 1260, and benzo(a)pyrene.
2.	Remedial action levels (RALs) are protective of commercial/industrial workers,
		utility workers, and construction workers.
3.	RALs are based on the following:
		a.	Individual COC cancer risk = 1E-05
		b.	Individual COC non-cancer hazard quotient (HQ) = 1
		c.	For lead, 800 mg/kg
4.	The RAL for chromium (total) assumes a 1-to-6 ratio of hexavalent to trivalent
		chromium. 
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Notes:
1.	Chemicals of concern (COC) at the Slag Pile Area are arsenic, aluminum, antimony,
		barium, cadmium, cobalt, copper, iron, lead, manganese, mercury, vanadium, zinc,
		benzo(a)pyrene, and hexachlorobenzene.
2.	Remedial action levels (RALs) are protective of commercial/industrial workers,
		utility workers, and construction workers.
3.	RALs are based on the following:
		a.	Individual COC cancer risk = 1E-06
		b.	Individual COC non-cancer hazard quotient (HQ) = 1
		c.	For lead, 800 mg/kg
4.	If the risk-based RAL is less than the site-specific background threshold value (BTV),
		the BTV is selected as the RAL (applies to arsenic).
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1.	Chemicals of concern (COC) at the Slag Pile Area are arsenic, aluminum, antimony,
		barium, cadmium, cobalt, copper, iron, lead, manganese, mercury, vanadium, zinc,
		benzo(a)pyrene, and hexachlorobenzene.
2.	Remedial action levels (RALs) are protective of commercial/industrial workers,
		utility workers, and construction workers.
3.	RALs are based on the following:
		a.	Individual COC cancer risk = 1E-05
		b.	Individual COC non-cancer hazard quotient (HQ) = 1
		c.	For lead, 800 mg/kg
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Figure:

Matthiessen and Hegeler Zinc Company Site
Slag Pile Subgrade Grading Plan-OU1

LaSalle, Illinois

February 2013
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Figure:

Matthiessen and Hegeler Zinc Company Site
Feasibility Design Cross Sections - OU1

LaSalle, Illinois
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Feasibility Design Slag Pile Slope - OU1
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Figure:

Matthiessen and Hegeler Zinc Company Site
Feasibility Design Slag Pile Slope - OU1 (Option A)

LaSalle, Illinois
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MATTHIESSEN AND HEGELER ZINC COMPANY SITE
OPERABLE UNIT 2, LASALLE COUNTY, ILLINOIS

FINAL FEASIBILITY STUDY

OU2 PRE-DESIGN INVESTIGATION AREA – SURFACE

EPA REGION 5 RAC 2                                                                  REVISION 1

FIGURE 4.3-1
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MATTHIESSEN AND HEGELER ZINC COMPANY SITE
OPERABLE UNIT 2, LASALLE COUNTY, ILLINOIS

FINAL FEASIBILITY STUDY

OU2 PRE-DESIGN INVESTIGATION AREA – SUBSURFACE

EPA REGION 5 RAC 2                                                                  REVISION 1

FIGURE 4.3-2
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MATTHIESSEN AND HEGELER ZINC COMPANY SITE
OPERABLE UNIT 2, LASALLE COUNTY, ILLINOIS

FINAL FEASIBILITY STUDY

OU2 SOIL CONSOLIDATION AREA LAYOUT
EPA REGION 5 RAC 2                                                                  REVISION 1

FIGURE 4.3-3
CONCEPTUAL STOCKPILE DESIGN CONTOURS - PLAN VIEW
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TABLE ES-1

OU1 SUMMARY OF REMEDIAL ALTERNATIVES COMPARATIVE EVALUATION

MATTHIESSEN AND HEGELER ZINC COMPANY SITE

OTHER 

CRITERIA
 2,4

Overall 

protectiveness of 

human health and the 

environment

Compliance 

with ARARs

Long-term 

effectiveness and 

permanence

Reduction of toxicity, 

mobility, or volume 

through treatment

Short-term 

effectiveness

Implementability Cost (relative to 

other 

alternatives)

State 

acceptance

Community 

acceptance
Sustainability 

5

Alt 1 - No Action Fail Fail NA NA NA NA NA NA NA NA 4 NA

Alt 4 - Excavation + 

IC + Property 

Access Restrict

Pass Pass 5 2 2 3 2 NA NA 14 2 12

Alt 5 - Low Perm 

Cap + IC + 

Property Access 

Restrict

Pass Pass 4 2 3 4 5 NA NA 18 1 16

Alt 6 - Soil Cover + 

IC + Property 

Access Restrict

Pass Pass 2 1 3 4 2 NA NA 12 3 15

Alt 1 - No Action Fail Fail NA NA NA NA NA NA NA NA 7 NA

Alt 4 - Excavation + 

Off-Site Disposal + 

IC + Property 

Access Restrict

Pass Pass 5 2 2 2 1 NA NA 12 6 12

Alt 12 - Excavation 

+ On-Site 

Consolidation 

(OU2) + IC + 

Property Access 

Restrict

Pass Pass 5 2 2 2 2 NA NA 13 5 15

Alt 5 - Low Perm 

Cap + IC + 

Property Access 

Restrict

Pass Pass 2 2 3 3 5 NA NA 15 3 18

Alt 6 - Soil Cover + 

IC + Property 

Access Restrict

Pass Pass 2 1 3 3 5 NA NA 14 4 17

Alt 14 - Sloping and 

Benching + 

Revetments  + 

BMPs

Pass Pass 3 2 4 3 4 NA NA 16 2 18

Alt 15 - Sloping and 

Benching + 

Plantings + 

Revetments  + 

BMPs

Pass Pass 4 2 4 3 4 NA NA 17 1 19

CERCLA 

Criteria  - 

Alternative 

Rank

OU1 Plant 

Area

OU1 Slag 

Pile Area

Media - 

Area
Alternative

THRESHOLD CRITERIA 
1

PRIMARY BALANCING CRITERIA 
2

MODIFYING

CRITERIA
 3 CERCLA 

Criteria  - 

Alternative 

Total Score

Page 1 of 2



TABLE ES-1

OU1 SUMMARY OF REMEDIAL ALTERNATIVES COMPARATIVE EVALUATION

MATTHIESSEN AND HEGELER ZINC COMPANY SITE

Notes:  

2     The Primary Balancing Criteria have been evaluated on a scale of 1-5. Details on each of the scales for each criteria are listed below:

Long-term effectiveness and permanence: Implementability:

1 = In-effective and temporary 1 = Very difficult to implement

2 = Somewhat effective 2 = Difficult to implement

3 = Effective 3 = Implementable 

4 = Highly effective 4 = Readily implementable

5 = Highly effective and permanent 5 = Easily implementable 

Reduction of toxicity, mobility, or volume through treatment: Cost (relative  to other alternatives):

1 = Does not reduce toxicity, mobility, or volume - Ranked by total net present value cost

2 = Somewhat effective at reducing toxicity, mobility, and/or volume 

3 = Effective at reducing toxicity, mobility, and/or volume Sustainability (relative  to other alternatives):

4 = Highly effective at reducing toxicity, mobility, and/or volume - Ranked by sustainability evaluations presented in Section 4

5 = Complete reduction of toxicity, mobility, and/or volume

Short-term effectiveness (impact to community, site workers, and environment):

1 = Detrimental impacts during implementation

2 = Significant impacts during implementation

3 = Minimal impacts during implementation

4 = Slight impact during implementation

5 = No impacts during implementation

4     The Other Criterion, sustainability, is not required by the CERCLA 1988 RI/FS guidance but it has been included for completeness. 

5     The Sustainability score development is presented in Tables 4.2.1-4 and 4.2.2-4. Sustainability scores range from 5 to 25. 

1     The Threshold Criteria have been evaluated on a pass/fail basis. An alternative must pass both threshold criteria in order to be consider as a remedial action.

       Alternatives that fail either threshold criteria are marked with not applicable (NA) for the remaining primary balancing, modifying, and other criteria.

3     The two Modifying Criteria, State acceptance and community acceptance, will be evaluated following comment on the FS report and the proposed plan,

       and will be addressed in the ROD.

Page 2 of 2



OTHER 
CRITERIA 4

Overall 
protection of 

human health 
and the 

environment

Compliance 
with ARARs

Long-term 
effectiveness and 

permanence

Reduction of 
toxicity, mobility, 

or volume 
through 

treatment

Short-term 
effectiveness

Implementability Cost             
(relative to other 

alternatives)

State 
acceptance

Community 
acceptance

Sustainability 5

Alternative 1 
No Action Fail Fail NA NA NA NA NA NA NA NA NA Highly 

sustainable

Alternative 2
Institutional 

Controls Only
Pass Pass 2 1 5 4 3 NA NA 15 2 Highly 

sustainable

Alternative 3
Soil Excavation + 

On-Site 
Consolidation 

under Soil Cover

Pass Pass 5 2 3 4 2 NA NA 16 1 Moderately 
sustainable

Alternative 4
Soil Excavation + 
Off-Site Disposal

Pass Pass 5 2 2 5 1 NA NA 15 3 Somewhat 
sustainable

Alternative 1 
No Action

Fail Fail NA NA NA NA NA NA NA NA NA Highly 
sustainable

Alternative 2
Institutional 

Controls Only
Pass Pass 2 1 5 4 4 NA NA 16 3 Highly 

sustainable

Alternative 3
Soil Excavation + 

On-Site 
Consolidation 

under Soil Cover

Pass Pass 5 2 3 4 3 NA NA 17 1 Moderately 
sustainable

Alternative 4
Soil Excavation + 

Ex-Situ  Treatment 
by Soil Washing

Pass Pass 3 4 3 3 1 NA NA 14 4 Somewhat 
sustainable

Alternative 5
Soil Excavation + 
Off-Site Disposal

Pass Pass 5 2 2 5 2 NA NA 16 2 Somewhat 
sustainable

Alternative 1 
No Action

Fail Fail NA NA NA NA NA NA NA NA NA Highly 
sustainable

Alternative 2
Soil Excavation + 

On-Site 
Consolidation 

under Soil Cover + 
Institutional 

Controls

Pass Pass 4 2 3 4 4 NA NA 17 1 Moderately 
sustainable

Alternative 3
Ex-Situ Chemical 

Stabilization
Pass Pass 2 2 3 4 3 NA NA 14 4 Somewhat 

sustainable

Alternative 4
Soil Excavation + 

Ex-Situ  Treatment 
by Soil Washing

Pass Pass 3 4 3 3 1 NA NA 14 3 Somewhat 
sustainable

Alternative 5
Soil Excavation + 
Off-Site Disposal

Pass Pass 5 2 2 5 2 NA NA 16 2 Somewhat 
sustainable

Alternative 1 
No Action Fail Fail NA NA NA NA NA NA NA NA NA Highly 

sustainable

Alternative 2
Institutional 

Controls Only
Pass Pass 2 1 5 4 4 NA NA 16 1 Highly 

sustainable

Alternative 3
Phytoremediation + 

Institutional 
Controls

Pass Pass 3 3 4 3 3 NA NA 16 2 Moderately 
sustainable

Alternative 4
Soil Excavation + 

On-Site 
Consolidation 

under Soil Cover

Pass Pass 5 2 2 4 2 NA NA 15 3 Moderately 
sustainable

Alternative 5
Soil Excavation + 
Off-Site Disposal

Pass Pass 5 2 1 5 1 NA NA 14 4 Somewhat 
sustainable

Alternative 1 
No Action

Fail Fail NA NA NA NA NA NA NA NA NA NA

Alternative 2
On-Site Soil Cover 

+ Institutional 
Controls

Pass Pass 2 2 2 2 2 NA NA 10 3 Somewhat 
sustainable

Alternative 3
Soil Excavation + 

On-Site 
Consolidation 

under Soil Cover

Pass Pass 5 2 2 3 3 NA NA 15 1 Moderately 
sustainable

Alternative 4
Soil Excavation + 
Off-Site Disposal

Pass Pass 5 2 2 3 1 NA NA 13 2 Somewhat 
sustainable

Alternative 1 
No Action

Fail Fail NA NA NA NA NA NA NA NA NA Highly 
sustainable

Alternative 2
Institutional 
Controls and 
Monitoring

Pass Pass 2 1 5 5 3 NA NA 16 1 Highly 
sustainable

Alternative 3
Subslab 

Depressurization + 
Institutional 

Controls

Pass Pass 3 1 4 4 2 NA NA 14 3 Moderately 
sustainable

Alternative 4
In-Situ  Chemical 

Oxidation + 
Institutional 

Controls

Pass Pass 4 4 3 3 1 NA NA 15 2 Highly 
sustainable

Notes:  
Dark grey highlighting indicates a ranking of 1 for all compared alternatives within each medium/area.

1     The Threshold Criteria have been evaluated on a pass/fail basis. An alternative must pass both threshold criteria in order to be consider as a remedial action. Alternatives that fail either 
threshold criterion are marked with not applicable (NA) for the remaining primary balancing, modifying, and other criteria.

2     The Primary Balancing Criteria have been evaluated on a scale of 1-5. Details on each of these scales for each criterion are listed below:

OU2 GW

OU2 Soil - 
B100 
Area

OU2 Soil - 
RM Area

OU2 Soil - 
MIA Area

OU2 Soil - 
N Area

OU2 Soil - 
RES Area

TABLE ES-2
OU2 SUMMARY OF REMEDIAL ALTERNATIVES COMPARATIVE EVALUATION

MATTHIESSEN AND HEGELER ZINC COMPANY SITE

Media - 
Area Alternative

THRESHOLD CRITERIA 1 PRIMARY BALANCING CRITERIA 2 MODIFYING CRITERIA 
3

CERCLA Criteria 
Alternative Total 

Score

CERCLA Criteria 
Alternative Rank

Page 1 of 2



OTHER 
CRITERIA 4

Overall 
protection of 

human health 
and the 

environment

Compliance 
with ARARs

Long-term 
effectiveness and 

permanence

Reduction of 
toxicity, mobility, 

or volume 
through 

treatment

Short-term 
effectiveness

Implementability Cost             
(relative to other 

alternatives)

State 
acceptance

Community 
acceptance

Sustainability 5

TABLE ES-2
OU2 SUMMARY OF REMEDIAL ALTERNATIVES COMPARATIVE EVALUATION

MATTHIESSEN AND HEGELER ZINC COMPANY SITE

Media - 
Area Alternative

THRESHOLD CRITERIA 1 PRIMARY BALANCING CRITERIA 2 MODIFYING CRITERIA 
3

CERCLA Criteria 
Alternative Total 

Score

CERCLA Criteria 
Alternative Rank

Long-term effectiveness and permanence: Implementability:
1 = Ineffective and temporary 1 = Very difficult to implement
2 = Somewhat effective 2 = Difficult to implement
3 = Effective 3 = Implementable 
4 = Highly effective 4 = Readily implementable
5 = Highly effective and permanent 5 = Easily implementable 

Reduction of toxicity, mobility, or volume through treatment: Cost (relative  to other alternatives):
1 = Does not reduce toxicity, mobility, or volume - Ranked by total net present value cost
2 = Somewhat effective at reducing toxicity, mobility, and/or volume 
3 = Effective at reducing toxicity, mobility, and/or volume Sustainability (relative  to other alternatives):
4 = Highly effective at reducing toxicity, mobility, and/or volume - Ranked by sustainability evaluations presented in Section 4
5 = Complete reduction of toxicity, mobility, and/or volume

Short-term effectiveness (impact to community, site workers, and environment):
1 = Detrimental impacts during implementation
2 = Significant impacts during implementation
3 = Minimal impacts during implementation
4 = Slight impact during implementation
5 = No impacts during implementation

3     The two Modifying Criteria, State acceptance and community acceptance, will be evaluated following comment on the FS Report and the Proposed Plan, and will be addressed in the ROD.
4     The Other Criterion, sustainability, is not required by CERCLA but it has been included for completeness. 
5     The sustainability score development is presented in Table 4.3.3-3, evaluated on a scale of 1-25, with sustainability score range definitions below. 

  Sustainability Criterion Score (relative to other alternatives):
        - Ranked by sustainability evaluations presented in Section 4

1-5    = Not sustainable
6-10   = Potentially sustainable
11-15 = Somewhat sustainable
16-20 = Moderately sustainable
21-25 = Highly sustainable
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Table 1.2.4-1
a

 Summary of COI Exceedances for OU1

Matthiessen and Hegeler Zinc Company Site 

LaSalle, Illinois

Surface

Metals: Arsenic, Iron, Lead, Manganese, Mercury, Zinc

SVOCs: Benzo(a)anthracene, Benzo(a)pyrene, 

Benzo(b)fluoranthene, Benzo(g,h,i)perylene, 

Dibenzo(a,h)anthracene, Indeno(1,2,3-cd)pyrene

PCBs: Aroclor 1254, Aroclor 1260

Metals: Arsenic, Cadmium, Cobalt, Copper, Lead, Manganese, 

Mercury, Vanadium, Zinc

SVOCs: Benzo(a)pyrene, Hexachlorobenzene

NA

Subsurface

Metals: Arsenic, Cobalt, Lead, Manganese Metals: Antimony, Arsenic, Cadmium, Cobalt, Iron, Lead, 

Manganese, Mercury, Zinc

SVOCs: Benzo(a)anthracene, Benzo(a)pyrene, 

Benzo(b)fluoranthene, Benzo(g,h,i)perylene, 

Dibenzo(a,h)anthracene, Indeno(1,2,3-cd)pyrene

NA

NA Metals: Arsenic, Cadmium, Chromium, Copper, Lead, 

Mercury, Nickel, Silver, Zinc

VOCs: Acetone

SVOCs: Acenaphthene, Acenaphthylene, Anthracene, 

Benzo(a)anthracene, Benzo(a)pyrene, Benzo(g,h,i)perylene, 

Benzo(k)fluoranthene, Bis(2-ethylhexyl)phthalate, Carbazole, 

Chrysene, Dibenzo(a,h)anthracene, Fluoranthene, Indeno(1,2,3-

cd)pyrene, Phenanthrene, Pyrene

PCBs: Aroclor 1254, Aroclor 1260

Metals: Arsenic, Cadmium, Cobalt, Copper, Lead, Mercury, 

Nickel , Silver, Zinc

Cyanide

VOCs: 2-Butone(MEK), Acetone

SVOCs: Benzo(a)anthracene, Benzo(a)pyrene, Bis(2-

ethylhexyl)phthalate, Chrysene, Fluoranthene, Phenanthrene, 

Pyrene

PCBs: Aroclor 1242, Aroclor 1254, Aroclor 1260

Pesticides: 4,4'-DDD, 4,4'-DDT, alpha-Chlordane, Dieldrin, 

Endrin, Endrin Aldehyde, gamma-Chlordane

Metals: Aluminum, Arsenic, Barium, Beryllium, Cadmium, 

Chromium, Cobalt, Iron, Lead, Manganese, Mercury, 

Vanadium, Zinc

VOCs: 1,2-dichloroethane, Vinyl chloride

SVOCs: Bis(2-ethylhexyl)phthalate

Metals: Arsenic, Cadmium, Cobalt, Copper, Iron, Lead, 

Manganese, Mercury, Nickel, Zinc

NA

NA NA Metals: Aluminum, Cadmium, Chromium, Copper, Iron, Lead, 

Nickel, Selenium, Silver, Zinc

Cyanide

Notes:

a Data limitation and uncertainties are presented on Table 9.5.1-1 of the RI Report (Geosyntec and SulTRAC 2012).

b This table summarizes contaminants detected at concentrations exceeding the screening values in more than one sample per medium.

c

d Groundwater sample results were compared to the EPA groundwater MCLs and EPA Tap Water RSLs. 

e Surface water sample results were compared to the surface water screening values, which were chosen from the Human Health Surface Water Medium-Specific Screening Criteria as agreed upon and presented in 

Attachment 4, Revision 1, of the “Technical Approach Consensus Document, Human Health and Ecological Risk Assessments” (Geosyntec and SulTRAC 2008) (see Appendix RA of the RI Report [Geosyntec and 

SulTRAC 2012]).

Soil sample results were compared to the EPA residential and industrial Regional Screening Levels (RSL). TCLP metals results were compared to the regulatory levels in Title 40 of the Code of Federal Regulations 

(40 CFR), Section 261.24. SPLP metals results were compared to both the 40 CFR Section 261.24 regulatory levels and the EPA groundwater maximum contaminant levels (MCL) or the EPA Tap Water RSLs if no 

MCLs existed.

S
o

il
/S

o
li

d

Matrix 
b

Surface Water
e

Soil
c

OU1 Plant Area Little Vermilion RiverOU1 Slag Pile

Groundwater
d

Sediment
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Table 1.2.4.2-1
OU2 Summary of Nature and Extent Results

Matthiessen and Hegeler Zinc Company Site - Operable Unit 2

Investigation Area 1 Investigation Area 2 Investigation Area 3 Investigation Area 4 Investigation Area 5
Building 100 Rolling Mill Former Main Industrial Area North/Northeast Periphery Area Residential Area / Off-Site Area

Surface

Metals: Arsenic, Cadmium, Cobalt, 
Manganese, Mercury, Lead,  Zinc
SVOCs: Benzo(a)anthracene, 
Benzo(a)pyrene, Benzo(b)fluoranthene, 
Benzo(g,h,i)perylene, 
Dibenzo(a,h)anthracene, Indeno(1,2,3-
cd)pyrene
PCBs: Aroclor-1260
Asbestos: Asbestos fibers detected 
above detection limit

Metals: Arsenic, Cadmium, Cobalt,  
Manganese, Lead, Zinc
SVOCs: Benzo(a)anthracene, 
Benzo(a)pyrene, Benzo(b)fluoranthene, 
Benzo(g,h,i)perylene, 
Benzo(k)fluoranthene, Chrysene, 
Dibenzo(a,h)anthracene, Indeno(1,2,3-
cd)pyrene
PCBs: Aroclor-1254

Metals: Antimony, Arsenic, Cadmium, 
Cobalt, Copper, Lead, Manganese,  
Mercury,  Zinc
SVOCs: Benzo(a)anthracene, 
Benzo(a)pyrene, Benzo(b)fluoranthene, 
Benzo(b)fluoranthene, 
Benzo(g,h,i)perylene, 
Benzo(k)fluoranthene, Chrysene, 
Dibenzo(a,h)anthracene, Indeno(1,2,3-
cd)pyrene, Naphthalene
PCBs: Aroclor-1254, Aroclor-1260
Asbestos: Asbestos fibers detected 
above detection limit
TCLP Metals: Cadmium, Lead
SPLP Metals: Anitmony, Cadmium, 
Lead, Zinc

Metals: Arsenic, Cadmium, Cobalt, Lead, Zinc
SVOCs: Benzo(a)pyrene

Metals: Arsenic, Cadmium, Lead, Zinc

Subsurface

Metals: Arsenic, Cobalt, Manganese, 
Lead, Zinc
SVOCs: Benzo(a)anthracene, 
Benzo(a)pyrene, Benzo(b)fluoranthene, 
Benzo(g,h,i)perylene, Indeno(1,2,3-
cd)pyrene
PCBs:  Aroclor-1260

Metals: Arsenic, Cadmium, Cobalt,  
Manganese, Lead, Zinc
SVOCs: Benzo(a)anthracene, 
Benzo(a)pyrene, Benzo(b)fluoranthene, 
Indeno(1,2,3-cd)pyrene

Metals: Antimony, Arsenic, Cadmium, 
Cobalt, Lead, Manganese, Mercury, Zinc
SVOCs: Benzo(a)anthracene, 
Benzo(a)pyrene, Benzo(b)fluoranthene, 
Benzo(b)fluoranthene, 
Benzo(g,h,i)perylene, 
Benzo(k)fluoranthene, Chrysene, 
Dibenzo(a,h)anthracene, Indeno(1,2,3-
cd)pyrene
SPLP Metals: Antimony, Cadmium, 
Lead, Zinc

Metals: Arsenic, Cobalt, Manganese NA

Metals: Arsenic Metals: Arsenic Metals: Antimony, Arsenic, Cadmium, 
Chromium,  Lead, Mercury, Zinc
SVOCs: Benzo(a)anthracene, 
Benzo(a)pyrene, Benzo(b)fluoranthene, 
Benzo(g,h,i)perylene, 
Benzo(k)fluoranthene, Chrysene, 
Dibenzo(a,h)anthracene, Indeno(1,2,3-
cd)pyrene
Asbestos: Asbestos fibers detected 
above detection limit

NA NA

Metals:  Arsenic, Cadmium, Lead, Zinc
SVOCs: Benzo(a)anthracene, 
Benzo(a)pyrene, Benzo(b)fluoranthene, 
Benzo(g,h,i)perylene, 
Dibenzo(a,h)anthracene, Indeno(1,2,3-
cd)pyrene

Metals: Arsenic
SVOCs: Benzo(a)anthracene, 
Benzo(a)pyrene, Benzo(b)fluoranthene, 
Benzo(g,h,i)perylene, 
Dibenzo(a,h)anthracene, Indeno(1,2,3-
cd)pyrene  

Metals: Antimony, Arsenic, Cadmium, 
Cobalt, Copper, Iron, Lead, Manganese, 
Mercury, Thallium, Zinc 
SVOCs: Benzo(a)anthracene, 
Benzo(a)pyrene, Benzo(b)fluoranthene, 
Benzo(g,h,i)perylene, 
Benzo(k)fluoranthene, 
Dibenzo(a,h)anthracene,   Indeno(1,2,3-
cd)pyrene
PCBs: Aroclor-1260, Aroclor-1254, 
Aroclor-1248
Pesticides: Dieldrin
Asbestos: Asbestos fibers detected 
above detection limit

NA NA

Matrix a

So
il/

So
lid

Soilb

Pilesd

Building Materialsc
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Table 1.2.4.2-1
OU2 Summary of Nature and Extent Results

Matthiessen and Hegeler Zinc Company Site - Operable Unit 2

Investigation Area 1 Investigation Area 2 Investigation Area 3 Investigation Area 4 Investigation Area 5
Building 100 Rolling Mill Former Main Industrial Area North/Northeast Periphery Area Residential Area / Off-Site AreaMatrix a

NA

NA

NA

Notes:
a This table summarizes contaminants detected at concentrations exceeding the screening values in more than one sample per medium.
b Soil sample results were compared to the EPA residential and industrial Regional Screening Levels (RSL).  TCLP metals results were compared to the regulatory levels in Title 40 of the Code of Federal Regulations (40 CFR), Section 261.24.  

SPLP metals results were compared to both the 40 CFR Section 261.24 regulatory levels and the EPA groundwater maximum contaminant levels (MCL) or the EPA Tapwater RSLs if no MCLs existed.  
c Building material sample results were compared to the EPA residential and industrial RSLs.
d Pile sample results were compared to the EPA residential and industrial RSLs.
e Groundwater sample results were compared to the EPA groundwater MCLs and EPA Tapwater RSLs. 
f Surface water sample results were compared to the surface water screening values, which were chosen from the Human Health Surface Water Medium-Specific Screening Criteria as agreed upon and presented in Attachment 4, Revision 1, of the “Technical 

Approach Consensus Document, Human Health and Ecological Risk Assessments” (Geosyntec and SulTRAC 2008) (see Appendix RA).

WBZ1

WBZ2

G
ro

un
dw

at
er

e

Surface Waterf

Total Metals: Arsenic, Cadmium, Cobalt, Iron, Lead, Manganese, Mercury, Selenium, Thallium, Zinc
Dissolved Metals: Arsenic, Cadmium, Cobalt, Iron, Lead, Manganese, Selenium, Zinc
VOCs: Trichloroethene, Vinyl Chloride
SVOCs: Bis(2-ethylhexyl)phthalate
Pesticides: delta-BHC, Heptachlor epoxide

Total Metals: Arsenic, Cobalt, Lead, Manganese
Dissolved Metals: Arsenic, Cadmium, Cobalt, Manganese, Zinc 
VOCs: Chloroform 
SVOCs: Naphthalene
Pesticides: Delta-BHC, Heptachlor epoxide
Metals: Arsenic, Cadmium, Cobalt, Iron, Lead,  Mercury,  Silver, Zinc
Pesticides: Heptachlor
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Table 1.2.6-1

OU1 Data Limitations and Uncertainties

Matthiessen and Hegeler Zinc Company Site

LaSalle, Illinois

Matrix Plant Area Slag Pile Little Vermilion River

For the purposes of the RI, the analytes investigated are adequately 

characterized and delineated in OU1 surface and subsurface soils within the 

Plant Area, with the following limitations:

For the purposes of the RI, the analytes investigated are adequately 

characterized and delineated in OU1 surface and subsurface soils within the 

Slag Pile Area with the following limitations:

         Data are limited regarding the extent to which mercury is present as 

elemental mercury, methyl mercury or inorganic mercury. (In the risk 

assessment (RA), most conservative form assumed for each pathway 

evaluated).

         Data are limited regarding the extent to which mercury is present as 

elemental mercury, methyl mercury or inorganic mercury. (In the RA, 

most conservative form assumed for each pathway evaluated).

         Data are limited regarding the extent to which chromium is present 

as Cr(III) or Cr(VI). (In the RA, Cr (VI) was conservatively assumed in 

all samples at 1:6 ratio with Cr(III).)

         Data are limited regarding the extent to which chromium is present as 

Cr(III) or Cr(VI). (In the RA, Cr (VI) was conservatively assumed in all 

samples at 1:6 ratio with Cr(III).)

         Data are limited regarding certain soil chemistry properties 

including redox, pH, TOC, CEC, metal oxides, etc.

         Data are limited regarding certain soil chemistry properties including 

redox, pH, TOC, CEC, metal oxides, etc.

         Detection limits on SVOCs were above the screening values for 

some compounds.

         Detection limits on SVOCs were above the screening values for some 

compounds.

For the purposes of the RI, the analytes investigated are adequately 

characterized and delineated in OU1 for WBZ1 and WBZ2 within the Plant 

Area with the following limitations:

For the purposes of the RI, the analytes investigated are adequately 

characterized and delineated in OU1 for WBZ1 and WBZ2 within the Slag 

Pile Area with the following limitations:

Due to physical limitations in the field and safety concerns, groundwater 

flow information in relation to the LVR is limited.  Groundwater flow 

information relating to the LVR is generally adequately characterized.

         Data are limited to wells within the eastern half of the Plant Area 

for WBZ1.  This is primarily due to the absence of WBZ1 in the western 

half of the Plant Area.

         Information regarding the aquifer properties of the slag is limited due 

to lack of water in slag wells and inability to run slug tests.

For the purposes of the RI, the analytes investigated are adequately 

characterized and delineated in OU1 sediments within the Slag Pile Area.

For the purposes of the RI, the analytes investigated are adequately 

characterized and delineated in surface water within the OU1 portion of 

the LVR, with the following limitations:

         Flow quantities from the abandoned sewer outfall (ASO) and 

combined sewer outfall (CSO) into the LVR are not known outside of 

two weeks of data collected during 2009 field effort.  

         Data are limited regarding the flow in the LVR during normal and 

flood events. 

Surface Water NA NA

Soil NA

Groundwater

Sediment NA For the purposes of the RI, the analytes investigated are adequately 

characterized and delineated in sediments within the OU1 portion of the 

LVR. 
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Table 1.2.6-2

OU2 Data Limitations and Potential Future Field Investigation Recommendations

Matthiessen and Hegeler Zinc Company Site- Operable Unit 2

Investigation Area 1 Investigation Area 2 Investigation Area 3 Investigation Area  4 Investigation Area 5
Building 100 Rolling Mill Former Main Industrial Area North / Northeast Periphery Area Residential Area / Off-Site Area

Soil

For the purposes of the RI, all presented 

analytes are adequately characterized and 

delineated in OU2 surface and subsurface 

soils within Investigation Area 1.

For the purposes of the RI, all presented 

analytes are adequately characterized and 

delineated in OU2 surface and subsurface 

soils within Investigation Area 2.

For the purposes of the RI, all presented analytes are adequately 

characterized and delineated in OU2 surface and subsurface soils 

within Investigation Area 3 with the following data limitations:                                                                                                                                                                                                                                                                                      

•     Zinc in surface and subsurface soils within OU2 Investigation 

Area 3 has  been delineated except for the southeastern corner of 

OU2, which borders OU1.  Horizontally, subsurface soils may 

need further delineation east of Building 1943 next to the OU1 slag 

pile in Investigation Area 3.

•     For the purposes of this RI, SVOCs in surface and subsurface 

soils are adequately delineated.  However, soils may need further 

delineation in the northeastern area of Investigation Area 3 

northeast of SB075 prior to remediation.

For the purposes of the RI, all presented 

analytes are adequately characterized and 

delineated in OU2 surface and subsurface 

soils within Investigation Area 4 with the 

following data limitations:                                             

•     During the remedial design (RD) 

phase, lead in subsurface soils may need 

further investigation in areas where 

surface soil sample results exceeded the 

RSLs, mainly in the "Polygon 2" area to 

verify that impacts are solely confined to 

the surface. 

•     SVOCs in surface soils may need 

further investigation north of the 

northernmost property border at OU2 

because samples from SB106 contained 

the highest concentrations.

For the purposes of the RI, metals have been adequately 

delineated in Investigation Area 5 to calculate risk for the 

Residential Area/Off-Site Area. However, the nature of 

the residential areas is such that each yard may have to be 

individually evaluated if unacceptable levels of risk are 

present as discussed below.                                                                

•     Arsenic concentrations exceeded the BTV and RSL 

in a large portion of Investigation Area 5. 

•     Further delineation may be necessary to define the 

full extent of cadmium, lead, and manganese exceedances 

east of the LVR and in the residential area to the west.  

Also, zinc concentrations exceeded the residential RSL in 

the off-site area east of the LVR and may need further 

delineation.  

Building 

Materials

NA

Piles

NA

Groundwater

The City of LaSalle uses municipal water as mandated by 

a groundwater ordinance.  In light of this statement,                                                                                                                 

•     No residential or off-site monitoring wells were 

installed or sampled to determine background or 

upgradient groundwater conditions.  

•     No monitoring wells are located in the off-site area 

across the LVR.  Monitoring wells in this area could be 

used to determine if the LVR acts as a hydraulic barrier 

to Site groundwater and to determine if Site contaminants 

are traveling beneath the LVR.

Surface Water

NA

OU2 - All Media
No sample collected (for all media) was analyzed for speciated chromium.  

For the purposes of the RI, all presented analytes are adequately characterized and delineated in the OU2 piles with the following data limitations:                                                                                                                                                      

•     All pile samples were collected as surface grab samples.  Some composite samples could be collected to determine average pile contaminant concentrations.

•     No dimensions nor volume estimates were made for any of the debris piles.

Matrix

For the purposes of the RI, all presented analytes are adequately characterized and delineated in OU2 surface water with the following data limitations:                    

•     The CRQL exceeds the SWSV for many analytes.

•     No surface water geochemical data was collected at the time of sample collection. 

For the purposes of the RI, all presented analytes are adequately characterized and delineated in OU2 groundwater with the following data limitations:                                                                                                                       

•     Samples collected between November 2007 and December 2008 were analyzed using the ICP-AES  method.  This method yields CRQLs that exceed the RSLs.

•     Samples collected during the March 2009 sampling round were not analyzed for nutrient metals (aluminum, calcium, iron, magnesium, potassium, and sodium)                                        

•     Total oxygen demand (TOD) and total organic carbon (TOC) results could be collected to provide a deeper understanding of groundwater geochemistry. 

•      During the RD phase, additional monitoring wells could be installed within the Rolling Mill (if permission is granted by the active building owner) to further delineate the source and extent of 

VOC contamination.

•     During the RD phase, additional monitoring wells could be installed in the northern section of OU2 near MW15 to determine if MW15 is being impacted by an off-site source.

For the purposes of the RI, all presented analytes are adequately characterized and delineated in OU2 building materials with the following data limitations:                                                                                                                                                                                                                                                                                                     

•     The specific sample material type for five samples (BM005 through BM010) was not noted.

•     No quantity estimates were made during building material sampling.

•     Asbestos in brick and concrete samples could be in the material matrix (for example, firebrick) or could be present as fibers on the outside of the material.  Washed samples could be       

analyzed to determine the source of asbestos fibers. 



TABLE 1.2.7-1

Summary of Human Health Risks

OU1: Plant Area

Matthiessen and Hegeler Zinc Company Site, OU1 - LaSalle, Illinois

Surface Soil (0 to 2 ft bgs) 2.3E-05

• Arsenic (9.0E-06)

• Chromium+6 (2.0E-06)

• Aroclor 1254 (3.8E-06)

• Aroclor 1260 (1.5E-06)

• Benzo(a)pyrene (4.7E-06)

2.8E+00
• Manganese (2.0)

• Mercury (0.11)

Groundwater Vapors (Outdoor Air) 6.6E-14 -- 2.1E-07 --

Groundwater Vapors (Indoor Air) 6.3E-08 -- 1.3E-01 • Mercury (0.13)

Total: 2.3E-05 2.9E+00

Subsurface Soil (0 to 10 ft bgs) 2.2E-05

• Arsenic (8.3E-06)

• Chromium+6 (1.2E-06)

• Aroclor 1254 (3.8E-06)

• Aroclor 1260 (1.5E-06)

• Benzo(a)pyrene (4.7E-06)

1.3E+00 • Manganese (0.63)

Groundwater (Potable Use) 1.3E-04

• Arsenic (2.9E-05)

• Chromium+6 (1.0E-04)

• Vinyl chloride (1.4E-06)

6.5E+00

• Cadmium (1.6)

• Lead (n/a)

• Manganese (2.3)

• Mercury (0.42)

Groundwater Vapors (Outdoor Air) 6.6E-14 -- 2.1E-07 --

Groundwater Vapors (Indoor Air) 6.3E-08 -- 1.3E-01 • Mercury (0.13)

Total: 1.6E-04 7.9E+00
Subsurface Soil (0 to 10 ft bgs) 5.6E-06 • Arsenic (2.6E-06) 1.5E+00 • Manganese (1.3)

Shallow Groundwater (<10 ft bgs) 5.8E-06 • Chromium+6 (5.8E-06) 5.5E-02 --

Groundwater Vapors (Trench Air) 1.1E-06 -- 2.2E+00 • Mercury (2.2)

Total: 1.3E-05 3.7E+00

Subsurface Soil (0 to 10 ft bgs) 7.3E-07 -- 2.0E+01

• Lead (n/a)

• Manganese (17)

• Mercury (0.77)

Shallow Groundwater (<10 ft bgs) 7.5E-07 -- 7.2E-01 • Manganese (0.55)

Groundwater Vapors (Trench Air) 1.5E-07 -- 2.9E+01 • Mercury (29)

Total: 1.6E-06 5.0E+01
Surface Soil (0 to 2 ft bgs) 5.9E-04 1.3E+02

Subsurface Soil (0 to 10 ft bgs) 5.4E-04 5.6E+01

Groundwater (Potable Use) 8.7E-02 2.7E+03

Groundwater Vapors (Outdoor Air) 6.4E-13 8.9E-07

Groundwater Vapors (Indoor Air) 3.3E-06 2.1E+00

Total: 8.8E-02 2.8E+03

Notes:
Cancer risks are the sum of cancer risks of individual constituents for the particular exposure pathway or receptor.

Non-cancer HIs are the sum of all HQs for the particular exposure pathway or receptor.

COCs = Constituents of concern (constituents with a cancer risk greater than 1E-6 or a non-cancer HI greater than 0.1 that contributes to a target organ HI greater than 1).

RME = Reasonable Maximum Exposure

HI = Hazard Index

HQ = Hazard Quotient

ft bgs = feet below ground surface

"--" = not applicable

Orange Shading = Cancer risk greater than 1E-04

Yellow Shading = Cancer risk greater than 1E-06 or non-cancer hazard index greater than 1.

Exposure Area Receptor Exposure Media
RME Exposure Media Risk Estimates

Cancer Risk COCs Non-Cancer HI COCs

A complete listing of constituents and their associated risks is presented in Tables G-1-9.1.1 through G-1-9.1.6 of Appendix RA-G1 of the RI Report (Geosyntec and SulTRAC, 2012a).  Note that arsenic risks are 

based on a relative bioavailability factor of 0.6 rather than the 0.8 utilized in the HHRA.

• See the RI Report • See the RI Report

Carus Plant Area

Current 

Commercial/Industrial 

Worker

Future 

Commercial/Industrial 

Worker

Current and Future Utility 

Worker

Future Construction 

Worker

Hypothetical Future 

Resident
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TABLE 1.2.7-2

Summary of Human Health Risks

OU1: Slag Pile Area

Matthiessen and Hegeler Zinc Company Site, OU1 - LaSalle, Illinois

Surface Soil (0 to 2 ft bgs) 5.7E-05
• Arsenic (4.9E-05)

• Hexachlorobenzene (6.8E-06)
3.5E+00

• Arsenic (0.31)

• Cobalt (0.34)

• Lead (n/a)

• Manganese (2.1)

• Mercury (0.34)

• Zinc (0.12)

Subsurface Soil (0 to 10 ft bgs) 5.9E-05

• Arsenic (4.9E-05)

• Benzo(a)pyrene (1.8E-06)

• Hexachlorobenzene (6.8E-06)

3.4E+00

• Arsenic (0.31)

• Cobalt (0.34)

• Lead (n/a)

• Manganese (1.9)

• Mercury (0.32)

• Zinc (0.11)

Groundwater (Potable Use) 3.1E-04
• Arsenic (3.0E-04)

• Chromium (7.1E-006)
8.6E+01

• Arsenic (1.9)

• Cadmium (43)

• Cobalt (4.0)

• Copper (0.15)

• Iron (1.0)

• Lead (n/a)

• Manganese (8.0)

• Zinc (27)

Groundwater Vapors (Outdoor Air) -- -- 1.5E-08 --

Groundwater Vapors (Indoor Air) -- -- 7.3E-03 --

Total: 3.7E-04 9.0E+01

Surface Soil (0 to 2 ft bgs) 1.4E-05
• Arsenic (1.2E-05)

• Hexachlorobenzene (1.6E-06)
8.4E-01 --

Subsurface Soil (0 to 10 ft bgs) 1.4E-05
• Arsenic (1.2E-05)

• Hexachlorobenzene (1.6E-06)
8.1E-01 --

Groundwater Vapors (Outdoor Air) -- -- 3.7E-09 --

Total: 1.4E-05 8.4E-01

Subsurface Soil (0 to 10 ft bgs) 2.6E-05
• Arsenic (2.4E-05)

• Hexachlorobenzene (1.4E-06)
2.1E+00

• Lead (n/a)

• Manganese (1.4)

Shallow Groundwater (<10 ft bgs) 9.0E-07 -- 1.6E-01 • Manganese (0.14)

Groundwater Vapors (Trench Air) -- -- 8.0E-02 --

Total: 2.7E-05 2.3E+00

Subsurface Soil (0 to 10 ft bgs) 3.4E-06 • Arsenic (3.1E-06) 3.0E+01

• Aluminum (0.12)

• Antimony (0.26)

• Arsenic (1.9)

• Barium (0.24)

• Cadmium (0.69)

• Cobalt (3.1)

• Copper (0.37)

• Iron (0.29)

• Lead (n/a)

• Manganese (18)

• Mercury (3.5)

• Vanadium (0.61)

• Zinc (0.90)

Shallow Groundwater (<10 ft bgs) 1.2E-07 -- 2.1E+00 • Manganese (1.9)

Groundwater Vapors (Trench Air) -- -- 1.0E+00 • Mercury (1.0)

Total: 3.5E-06 3.3E+01
Surface Soil (0 to 2 ft bgs) 1.0E-06 -- 1.0E-01 --

Groundwater Vapors (Outdoor Air) -- -- 6.7E-10 --

Total: 1.0E-06 1.0E-01
Surface Soil (0 to 2 ft bgs) 3.0E-06 • Arsenic (2.5E-06) 9.6E-02 --

Groundwater Vapors (Outdoor Air) -- -- 6.7E-10 --

Total: 3.0E-06 9.6E-02
Subsurface Soil (0 to 10  ft bgs) 6.0E-06 • Arsenic (3.8E-06) 6.5E-01 • Lead (n/a)

Groundwater Vapors (Outdoor Air) -- -- 6.7E-10 --

Total: 6.0E-06 6.5E-01
Subsurface Soil (0 to 10  ft bgs) 1.2E-06 -- 1.0E-01 --

Groundwater Vapors (Outdoor Air) -- -- 6.7E-10 --

Total: 1.2E-06 1.0E-01
Subsurface Soil (0 to 10  ft bgs) 3.1E-06 • Arsenic (2.5E-06) 9.2E-02 --

Groundwater Vapors (Outdoor Air) -- -- 6.7E-10 --

Total: 3.1E-06 9.2E-02

Notes:
Cancer risks are the sum of cancer risks of individual constituents for the particular exposure pathway or receptor.

Non-cancer HIs are the sum of all HQs for the particular exposure pathway or receptor.

COC = Constituents of concern (constituents with a cancer risk greater than 1E-6 or a non-cancer HI greater than 0.1 that contributes to a target organ HI greater than 1).

RME = Reasonable Maximum Exposure

HI = Hazard Index

HQ = Hazard Quotient

ft bgs = feet below ground surface

"--" = not applicable

Orange Shading = Cancer risk greater than 1E-04

Yellow Shading = Cancer risk greater than 1E-06 or non-cancer hazard index greater than 1.

Exposure Area Receptor Exposure Media
RME Exposure Media Risk Estimates

Cancer Risk COCs Non-Cancer HI COCs

A complete listing of constituents and their associated risks is presented in Tables G-1-9.1.1 through G-1-9.1.6 of Appendix RA-G1 of the RI Report (Geosyntec and SulTRAC, 2012a). Note that arsenic risks are 

based on a relative bioavailability factor of 0.6 rather than the 0.8 utilized in the HHRA.

Current Adult Trespasser

Future Child 

Recreationalist

Future Adolescent 

Recreationalist

Future Adult 

Recreationalist

Slag Pile Area

Future 

Commercial/Industrial 

Worker

Current and Future Site-

Specific Worker

Current and Future Utility 

Worker

Future Construction 

Worker

Current Adolescent 

Trespasser

1 of 1



Table 1.2.8.2-1  

OU2 BERA Results Summary 

Matthiessen and Hegeler Zinc Company Site – Operable Unit 2 

 

 

 

Area Receptor Contaminant(s) 

Adjacent to 

Main Plant 

Area 

Plants Lead, mercury, selenium, zinc 

Soil invertebrates Chromium, mercury, zinc 

Mammalian 

receptors 

Herbivores Antimony, lead, selenium, zinc 

Invertivores  Antimony, lead, selenium, 

Omnivores Antimony, lead, selenium 

Carnivores Antimony 

Avian receptors 

Herbivores Lead, mercury, zinc 

Invertivores Cadmium, lead, mercury, selenium, 

zinc 

Omnivores Lead, mercury, selenium, zinc 

Carnivores Lead, mercury, zinc 

Savannah  

Plants Aluminum, chromium, lead, 

vanadium, zinc 

Soil invertebrates Aluminum, chromium, zinc 

Mammalian 

receptors 

Herbivores Zinc 

Invertivores Zinc 

Omnivores Zinc 

Avian receptors  

Herbivores Zinc 

Invertivores Cadmium, lead,  zinc 

Omnivores Lead, zinc 

Carnivores Lead, zinc 

Oak-Hickory 

Woodland  

Plants Aluminum, chromium, zinc 

Soil invertebrates Chromium, mercury, zinc 

Mammalian 

receptors 

Invertivores Selenium 

Avian receptors 

Herbivores Zinc 

Invertivores Cadmium, selenium, zinc 

Omnivores Zinc 

Carnivores Zinc 

 



Table 2.2-1 
List of Potentially Applicable or Relevant and Appropriate Requirements 

Matthiessen and Hegeler Zinc Company Site 
 

Page 1 of 12 

Potentially Applicable 
or Relevant and 

Appropriate 
Requirements 

Description Type of 
ARAR 

Potentially 
Applicable/Applicable/Rel

evant and Appropriate 
Comment 

TOXIC SUBSTANCES CONTROL ACT (TSCA)
15 United States Code 
(USC) §2601-2629; 40 
CFR Part 761 

TSCA gives requirements in dealing 
with polychlorinated biphenyls 
(PCBs), lead, and asbestos including 
soils contaminated with PCBs, lead, 
or asbestos. 
 
 

Chemical-
Specific 
 
Action-
Specific 

Relevant and Appropriate Handling and disposal of all PCB 
contaminated soil with PCB concentrations 
greater than 50 mg/kg (found at some 
locations on OU2). 

SAFE DRINKING WATER ACT (SDWA) of 1974 
40 CFR Parts 141.60 – 
141.63 and 141/50 – 
141.52 

The National Primary Drinking Water 
Regulations establish Maximum 
Contaminant Levels (MCL) and 
Maximum Contaminant Level Goals 
(MCLG) for several common organic 
and inorganic contaminants for public 
drinking water systems.  MCLs 
specify the maximum permissible 
concentrations of contaminants in 
public drinking water supplies.  
MCLs are federally enforceable 
standards based in part on the 
availability and cost of treatment 
techniques.  MCLGs specify the 
maximum concentration at which no 
known or anticipated adverse effect 
on humans will occur.  MCLGs are 
non-enforceable health based goals 
set equal to or lower than MCLs. 
 
 
 

Chemical-
Specific 

Relevant and Appropriate Could be relevant and appropriate for future 
residential well usage that is not restricted by 
appropriate institutional control(s). 
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Potentially Applicable 
or Relevant and 

Appropriate 
Requirements 

Description Type of 
ARAR 

Potentially 
Applicable/Applicable/Rel

evant and Appropriate 
Comment 

FLOODPLAIN MANAGEMENT EXECUTIVE ORDER  11988
40 CFR Part 6, Appendix 
A 

Requires federal agencies to evaluate 
the potential adverse effects 
associated with direct and indirect 
development of a floodplain.  
Alternatives that involve 
modification/construction within a 
floodplain may not be selected unless 
a determination is made that no 
practicable alternative exists.  If no 
practicable alternative exists, 
potential harm must be minimized 
and action taken to restore and 
preserve the natural and beneficial 
values of the floodplain. 

Location-
Specific 

Applicable Determined by LVR floodplain 

CLEAN WATER ACT (CWA) OF 1977 
Protection of Wetlands 
Executive Order 11990 
[40 CFR Part 6, 
Appendix A] 

Under this Order, federal agencies are 
required to minimize the destruction, 
loss, or degradation of wetlands, and 
preserve and enhance natural and 
beneficial values of wetlands.  If 
remediation is required within 
wetland areas and no practical 
alternative exists, potential harm must 
be minimized and action taken to 
restore natural and beneficial values. 

Location-
Specific 

Potentially Applicable  Determined by location of wetlands, if any,  
along LVR 



Table 2.2-1 
List of Potentially Applicable or Relevant and Appropriate Requirements 

Matthiessen and Hegeler Zinc Company Site 
 

Page 3 of 12 

Potentially Applicable 
or Relevant and 

Appropriate 
Requirements 

Description Type of 
ARAR 

Potentially 
Applicable/Applicable/Rel

evant and Appropriate 
Comment 

National Pollutant 
Discharge Elimination 
System (NPDES) 
33 USC §1251-1387, 
CWA NPDES Permit 
Program (40 CFR Part 
122) 

Regulates discharges of pollutants to 
navigable waters. 

Action-
Specific  
 
Chemical-
Specific 

Relevant and Appropriate  Carus Chemical Company’s NPDES permit 
for operating discharge on OU1 is issued by 
the state, but should not be impacted by 
remedy selection.    Depends on nature of 
remedial action chosen. 

CWA,  40 CFR Part 230, 
§404(b)(1): Guidelines 
for Specification of 
Disposal Sites for 
Dredged or Fill Material 

Establishes a permit program to 
regulate the discharge of dredged or 
fill material into the waters of the 
U.S., including wetlands. 

Action-
Specific  
 
Location-
Specific 

Potentially Applicable Depends on nature of remedial action chosen. 

Federal Water Pollution 
Control Act §401: Water 
Quality Certification 

Establishes a permit program to 
regulate a discharge into the 
navigable waters of the U.S., 
including wetlands. 

Chemical-
Specific 

Potentially Applicable Depends on nature of remedial action chosen. 

Water Quality Standards, 
40 CFR Part 131.11 

Established that States must adopt 
water quality criteria that protect the 
designated use.  States must also 
review water quality data to identify 
water bodies where toxic pollutants 
may be adversely affecting water 
quality. 

Chemical 
Specific 

To Be Considered   

CWA, §304(a)(1): Water 
Quality Criteria 

Established guidelines for water 
quality criteria for receiving waters. 
 
 
 
 

Chemical-
Specific 

To Be Considered  
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Potentially Applicable 
or Relevant and 

Appropriate 
Requirements 

Description Type of 
ARAR 

Potentially 
Applicable/Applicable/Rel

evant and Appropriate 
Comment 

FISH AND WILDLIFE COORDINATION ACT
Fish and Wildlife 
Coordination Act; 16 
USC §661 et seq. 
16 USC 742a 
16 USC 2901 
40 CFR Part 6, Subpart 
6.302 
50 CFR Part 402 

Actions that affect species/habitat 
require consultation with U.S. 
Department of Interior, U.S. Fish and 
Wildlife Service, and National 
Marine Fisheries Service, and/or state 
agencies, as appropriate, to ensure 
that proposed actions do not 
jeopardize the continued existence of 
the species or adversely modify or 
destroy critical habitat.  The effects of 
water-related projects on fish and 
wildlife resources must be 
considered.  Action must be taken to 
prevent, mitigate, or compensate for 
project-related damages or losses to 
fish and wildlife resources.  
Consultation with the responsible 
agency is also strongly recommended 
for on-site actions.  Under 40 CFR 
Part 300.38, these requirements apply 
to all response activities under the 
National Contingency Plan. 

Location-
Specific 

Applicable  

RESOURCE CONSERVATION AND RECOVERY ACT OF 1976 (RCRA) 
Off-site Land Disposal  
Subtitle C 
[40 CFR Parts 260-268] 

Soil and/or sediment that is excavated 
for off-site disposal and constitutes a 
hazardous waste must be managed in 
accordance with the requirements of 
RCRA. 

Action-
Specific 

Applicable Depends on nature of remedial action chosen.  
Also, see 35 IAC Parts 720 to 728. 
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Potentially Applicable 
or Relevant and 

Appropriate 
Requirements 

Description Type of 
ARAR 

Potentially 
Applicable/Applicable/Rel

evant and Appropriate 
Comment 

Off-site Land Disposal  
Subtitle D 
[40 CFR Part 258] 

Criteria for Municipal Solid Waste 
Landfills, establishes requirements 
for the operation of landfills 
accepting non-hazardous solid waste.  
These requirements would be 
applicable to facilities used for the 
disposal of non-hazardous soil and/or 
sediment.   
 
 

Action-
Specific 

Applicable Depends on nature of remedial action chosen.  
Also, see 35 IAC Part 729 

Criteria for Municipal 
Solid Waste Landfills for 
Site Capping  
[40 CFR Part 258, 
Subpart F] 

Provides minimum standards for 
cover systems at solid waste disposal 
facilities. 
 
 
 
 

Action-
Specific 

To Be Considered Depends on nature of remedial action chosen.  
Also, see 35 IAC Part 811 

ENDANGERED SPECIES ACT 
Endangered Species Act 
[16 USC 1531]; 50 CFR 
Part 200 

Requires that federal agencies insure 
that any action authorized, funded, or 
carried out by the agency is not likely 
to jeopardize the continued existence 
of any threatened or endangered 
species or adversely modify critical 
habitat. 
 
 
 
 
 
 

Location- 
Specific 

Potentially Applicable No endangered species are known to be 
present on the site that would be affected by 
remedial actions. 
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Potentially Applicable 
or Relevant and 

Appropriate 
Requirements 

Description Type of 
ARAR 

Potentially 
Applicable/Applicable/Rel

evant and Appropriate 
Comment 

NATURAL HISTORIC PRESERVATION ACT 
National Historic 
Preservation Act 
[16 USC 661 et seq] 36 
CFR Part 65 

Establishes procedures to provide for 
preservation of scientific, historical, 
and archaeological data that might be 
destroyed through alteration of terrain 
as a result of a federal construction 
project or a federally licensed activity 
or program.  If scientific, historical, 
or archaeological artifacts are 
discovered at the site, work in the 
area of the site affected by such 
discovery will be halted pending a 
completion of any data recovery and 
preservation activities required 
pursuant to the act and any 
implementing regulations. 
 

Location- 
Specific 

Potentially Applicable No part of OU1 or OU2 is listed on the 
national register of historic places.  Potentially 
applicable during remedial activities if 
scientific, historic, or archaeological artifacts 
are identified during implementation of the 
remedy. 

RIVERS AND HARBORS ACT OF 1899 
Rivers and Harbors Act 
of 1899 [33 USC 401 et 
seq] 
33 USC 403 
33 CFR Part 322 
 

Requires approval from United States 
Army Corps of Engineers (USACE) 
for dredging and filling work 
performed in a navigable waterway of 
the US.  Activities that could impede 
navigation and commerce are 
prohibited. 
 

Action- 
Specific 

Potentially Applicable 
 

Potentially relevant and appropriate for 
remedial work involving construction in the 
Little Vermillion River, and dredging.  The 
substantive requirements of a permit will be 
met, as permits are not required for Superfund 
response actions.  

DEPARTMENT OF TRANSPORTATION 
Requirements for the 
Transport of Hazardous 
Materials [40 CFR 172] 

Transportation of hazardous materials 
on public roadways must comply 
with the requirements. 
 

Action-
Specific 

Potentially Applicable Depends on nature of remedial action chosen 
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Potentially Applicable 
or Relevant and 

Appropriate 
Requirements 

Description Type of 
ARAR 

Potentially 
Applicable/Applicable/Rel

evant and Appropriate 
Comment 

OTHER FEDERAL GUIDELINES TO BE CONSIDERED 
Integrated Risk 
Information System 
(IRIS) 

Risk reference doses (RfD) are 
estimates of daily exposure levels that 
are unlikely to cause significant 
adverse non-carcinogenic health 
effects over a lifetime.  Cancer Slope 
Factors (CSF) are used to compute 
the incremental cancer risk from 
exposure to site contaminants and 
represent the most up-to-date 
information on cancer risk from 
EPA’s Carcinogen Assessment 
Group. 

Chemical -
Specific 

Potentially Applicable  

EPA Regional Screening 
Levels 

EPA Regional Screening Levels 
(RSLs and associated guidance 
necessary to calculate them) are risk-
based tools for evaluating and 
cleaning up contaminated sites.  The 
RSLs represent Agency guidelines 
and are not legally enforceable 
standards. 
 

Chemical-
Specific 

To Be Considered Addresses common human health exposure 
pathways and provides nonenforceable risk-
based guidance on Human Health Medium-
specific Screening Levels contaminants at the 
Site. EPA RSLs are considered in the creation 
of the Remedial Action Levels (RALs), but 
are not the sole cleanup standards for the Site. 

ILLINOIS ENVIRONMENTAL PROTECTION ACT / ILLINOIS ADMINISTRATIVE CODE (IAC) 
Title 35 of the Illinois 
Administrative Code (35 
IAC) Part 228.141: 
Asbestos  

Provides requirements for demolition 
of structures which contain asbestos 
fibers. 

Action-
Specific 

Potentially Applicable Depends on nature of remedial action chosen 
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Potentially Applicable 
or Relevant and 

Appropriate 
Requirements 

Description Type of 
ARAR 

Potentially 
Applicable/Applicable/Rel

evant and Appropriate 
Comment 

35 IAC Part 212.301: 
Visible and Particulate 
Matter Emissions, 
Subpart K: Fugitive 
Particulate Matter  

Presents regulation of fugitive 
particulate matter emissions from any 
process occurring on-site. 

Action-
Specific 

Potentially Applicable Depends on nature of remedial action chosen 

35 IAC Part 302: Water 
Quality Standards, 
Subpart B: General Use 
Water Quality Standards 

Establishes general use standards to 
protect Illinois water for aquatic life, 
wildlife, agricultural use, primary and 
secondary contact uses, most 
industrial uses, and to ensure the 
aesthetic quality of the aquatic 
environment. 

Chemical-
specific 

Relevant and Appropriate  

35 IAC Part 303, 
Subparts A and B: Water 
Use Designations and 
Site-specific Water 
Quality Standards 

Establishes water use designations 
which determine for a given body of 
water which set of 35 IAC Part 302 
water quality standards applies 

Location-
specific 

Relevant and Appropriate  

35 IAC Part 304: Water 
Pollution - General 
Effluent Standards 

Provides the regulations pertaining to 
the maximum concentrations of 
various contaminants that may be 
discharged to the waters of the State 
of Illinois. The section contains 
general effluent limitations and site 
specific rules and exceptions not of 
general applicability.  

Chemical-
specific 

Potentially Applicable Depends on nature of remedial action chosen 
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Potentially Applicable 
or Relevant and 

Appropriate 
Requirements 

Description Type of 
ARAR 

Potentially 
Applicable/Applicable/Rel

evant and Appropriate 
Comment 

35 IAC Parts 309.202 and 
309.203: Water Pollution 
Permits -  Construction 
and Operating Permits 

Provides regulations pertaining to the 
issuance of permits for the 
construction, modification and 
operation of treatment works, 
pretreatment works, sewers, 
wastewater sources and other 
discharges which are not required to 
have NPDES Permits. 

Action-
specific 

Potentially Applicable Depends on nature of remedial action chosen 

35 IAC Part 406: Mine 
Waste Effluent and Water 
Quality Standards 

This section provides standards for 
discharges from mines.  Mine 
discharge can include seepage from 
mine or mine refuse areas, and 
effluent from processing and milling 
or mineral preparation plants. 

Location- 
Specific 

Potentially Applicable Depends on whether the site, which has two 
closed subsurface coal mines, is considered a 
mine site 

35 IAC Part 611: Primary 
Drinking Water 
Standards 

This section provides the standards 
for public drinking water in Illinois. 

Chemical-
Specific 

Potentially Applicable Would apply if groundwater at the site is used 
as a public drinking water source; however 
this FS assumes non-potable groundwater use 
only. 

35 IAC Part 620: 
Groundwater Quality 

These regulations provide the 
standards for groundwater quality in 
Illinois. 

Chemical- 
Specific 

Applicable IEPA has determined the site aquifer is Class 
II.   

35 IAC Part 720: 
Hazardous Waste 
Management System: 
General 

Provides definitions of terms, general 
standards, and overview information 
applicable to 35 IAC 720 through 
728, 733, 738, and 739. 

Chemical- 
Specific 
 
Action-
Specific 

Potentially Applicable Depends on nature of remedial action chosen 

35 IAC Part 721: 
Identification of 
Hazardous Waste 

Provides regulations pertaining to the 
identification of hazardous waste. 

Chemical- 
Specific 

Potentially Applicable Depends on nature of remedial action chosen 
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Potentially Applicable 
or Relevant and 

Appropriate 
Requirements 

Description Type of 
ARAR 

Potentially 
Applicable/Applicable/Rel

evant and Appropriate 
Comment 

35 IAC Part 722: 
Standards Applicable to 
Generators of Hazardous 
Waste 

Provides regulations pertaining to the 
generation of hazardous waste. 

Action-
Specific  

Potentially Applicable Depends on nature of remedial action chosen 

35 IAC Part 723: 
Standards Applicable to 
Transporters of 
Hazardous Waste 

Provides standards applicable to 
transporters of hazardous waste. 

Action- 
Specific 

Potentially Applicable Depends on nature of remedial action chosen 

35 IAC Part 724: 
Standards Applicable to 
Owners and Operators of 
Hazardous Waste 
Treatment, Storage, and 
Disposal Facilities 

Provides standards applicable to 
owners and operators of hazardous 
waste treatment, storage, and disposal 
facilities. 

Action- 
Specific 

Potentially Applicable Depends on nature of remedial action chosen 

35 IAC Part 725: Interim 
Status Standards for 
Owners and Operators of 
Hazardous Waste 
Treatment, Storage, and 
Disposal Facilities 

Provides minimum standards that 
define the acceptable management of 
hazardous waste during the period of 
interim status and until certification 
of final closure, or until post-closure 
care responsibility are fulfilled. 

Action-
Specific 

Potentially Applicable Depends on nature of remedial action chosen 

35 IAC Part 726, Subpart 
C: Standards for the 
Management of Specific 
Hazardous Waste and 
Specific Types of 
Hazardous Waste 
Management Facilities; 
Recyclable Materials 
Used in a Manner 
Constituting Disposal 

Provides regulations to recyclable 
materials that are applied to or placed 
on the land, with or without mixing 
with any other substances. 

Action-
Specific 

Potentially Applicable Depends on nature of remedial action chosen 
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Potentially Applicable 
or Relevant and 

Appropriate 
Requirements 

Description Type of 
ARAR 

Potentially 
Applicable/Applicable/Rel

evant and Appropriate 
Comment 

35 IAC Part 728:  Land 
Disposal Restrictions 

Provides the land disposal restrictions 
for wastes and disposed of in Illinois.   
Generally these regulations are 
equivalent to the equivalent federal 
regulations (Land disposal 
regulations, 40 CFR 268.2) 

Action-
Specific 

Potentially Applicable Depends on nature of remedial action chosen 

35 IAC Part 729:  
Prohibited Hazardous 
Waste in Land Disposal 
Units 

Provides regulation which prohibits 
the disposal of certain types of 
hazardous waste in hazardous waste 
disposal units. 

Chemical- 
Specific  
 
Action-
Specific 

Potentially Applicable Depends on nature of remedial action chosen 

35 IAC Part 740: Site 
Remediation Program, 
§740.535, Establishment 
of Soil Remediation 
Zones 

Presents state requirements for the 
site remediation program and specific 
requirements for establishment of soil 
management zones (SMZ).  SMZs 
can be used for onsite placement of 
contaminated soils for structural fill, 
land reclamation, or consolidation of 
contaminated soils within a 
remediation site. 

Action-
Specific 

Potentially Applicable Depends on nature of remedial action chosen.  

35 IAC Part 742:  Tiered 
Approach to Correction 
Action Objectives 

Provides default cleanup objectives 
and a methodology for developing 
site-specific cleanup objectives. 

Chemical-
Specific 

To Be Considered These regulations require that sites under 
certain programs (Leaking Underground 
Storage Tank, Site Remediation Program, and 
RCRA Part B Permits and Closure Plans) use 
the regulations, but are generally not 
mandatory.   

35 IAC Part 807.305c 
and 807.502:  Final 
Cover and Closure 
Standards  

Provides final cover and closure 
standards for existing solid waste  
disposal facilities. 

Action-
Specific 

Potentially Applicable Depends on nature of remedial action chosen.  
Applicability based on precedence from other 
similar sites in Illinois.  
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Potentially Applicable 
or Relevant and 

Appropriate 
Requirements 

Description Type of 
ARAR 

Potentially 
Applicable/Applicable/Rel

evant and Appropriate 
Comment 

77 IAC Part 920: Illinois 
Water Well Construction 
Code 

Presents the minimum standards for 
location, construction and 
modification of water wells, 
monitoring wells, and closed loop 
wells.  

Action-
Specific 

Potentially Applicable  

62 IAC Part 2501: 
Abandoned Mined Lands 
Reclamation  
 

Presents the program for reclamation 
of Abandoned Mined Lands in order 
to restore lands and waters to 
productive use.  

Location-
Specific 

Potentially Applicable Primarily applies to former coal mined land; 
may apply to OU2 portions of the Site. Same 
regulations are 20 Illinois Complied Statutes 
(ILCS) 1920. 

ILLINOIS UNIFORM ENVIRONMENTAL COVENANTS ACT
765 ILCS 122: Illinois 
Uniform Covenants Act 

Establishes requirements for 
restricting groundwater use and 
implementing other controls at NPL 
sites within Illinois. 
 
 

Action-
Specific 

Potentially Applicable Depends on nature of remedial action chosen 

ILLINOIS  ABANDONED MINED LANDS AND WATER RECLAMATION ACT 
20 ILCS 1920: 
Abandoned Mined Lands 
and Water Reclamation 
Act 

Presents the program for reclamation 
of abandoned mined lands in order to 
restore lands and waters to productive 
use.  

Location-
Specific 

Potentially Applicable Primarily applies to former coal mined land; 
may apply to OU2 portions of the Site. Same 
regulations are 62 IAC Part 2501. 

EXEMPTIONS/EXCLUSIONS 
Solid Wastes which are 
Not Hazardous Wastes: 
40 CFR 
261.4(b)(7)(II)(T), 35 
IAC Part 721 

Solid wastes are excluded as 
hazardous waste. “Slag from primary 
zinc processing” is listed as an 
excluded solid waste and is therefore 
not considered to be hazardous. 

Action-
Specific 

Relevant and Appropriate  



Table 2.3.1-1

Human Health RALs for COCs in Soil/Solid Matrix

(Based on a 1E-06 Target Cancer Risk and Target HQ of 1 for Non-Cancer)

OU1: Plant and Slag Pile Areas

Matthiessen and Hegeler Zinc Company Site - LaSalle, Illinois

Cancer (1a) Non-Cancer (1b) Lead (1c)

TCR = 1E-06 THQ = 1 = PRG

Arsenic 21 9.0E-06 5.6E-02 2.4E+00 3.8E+02 -- 2.4 -- 11.8 12 BTV

Chromium (5) 11 2.0E-06 3.6E-03 3.8E+01 2.1E+04 -- 38 -- 23.7 38 RAL - CA

Manganese 43,830 -- 2.0E+00 -- 2.2E+04 -- 21,600 -- 1,056 21,600 RAL - NC

Mercury (6) 3.3 -- 1.1E-01 -- 3.0E+01 -- 30 -- 1.04 30 RAL - NC

Aroclor 1254 2.8 3.8E-06 2.6E-01 7.4E-01 1.1E+01 -- 0.74 -- -- 0.74 RAL - CA

Aroclor 1260 1.1 1.5E-06 1.0E-01 7.4E-01 1.1E+01 -- 0.74 -- -- 0.74 RAL - CA

Benzo(a)pyrene 1.0 4.7E-06 -- 2.1E-01 -- -- 0.21 -- -- 0.21 RAL - CA

Arsenic 20 8.3E-06 5.2E-02 2.4E+00 3.8E+02 -- 2.4 -- 11.8 12 BTV

Chromium 6.5 1.2E-06 2.1E-03 3.8E+01 2.1E+04 -- 38 -- 23.7 38 RAL - CA

Manganese 13,573 -- 6.3E-01 -- 2.2E+04 -- 21,600 -- 1,056 21,600 RAL - NC

Aroclor 1254 2.8 3.8E-06 2.6E-01 7.4E-01 1.1E+01 -- 0.74 -- -- 0.74 RAL - CA

Aroclor 1260 1.1 1.5E-06 1.0E-01 7.4E-01 1.1E+01 -- 0.74 -- -- 0.74 RAL - CA

Benzo(a)pyrene 1.0 4.7E-06 -- 2.1E-01 -- -- 0.21 -- -- 0.21 RAL - CA

Arsenic 27 2.6E-06 1.6E-02 1.0E+01 1.7E+03 -- 10 -- 11.8 12 BTV

Manganese 118,000 -- 1.3E+00 -- 9.1E+04 -- 91,039 -- 1,056 91,039 RAL - NC

Lead (7) 1,869 -- -- -- -- 9.4E+02 941 -- 22.4 941 RAL - Pb

Manganese 118,000 -- 1.7E+01 -- 6.8E+03 -- 6,846 -- 1,056 6,846 RAL - NC

Mercury (6) 4.5 -- 7.7E-01 -- 5.9E+00 -- 5.9 -- 1.04 5.9 RAL - NC

Aluminum 12,053 -- 1.9E-01 -- 6.4E+04 -- 64,467 -- 15422 64,467 RAL - NC

Antimony 8.7 -- 1.9E+00 -- 4.5E+00 -- 4.5 -- 1.13 4.5 RAL - NC

Arsenic 21 1.5E-04 1.7E+00 1.4E-01 1.2E+01 -- 0.14 -- 11.8 12 BTV

Cadmium 25 2.3E-08 7.6E+00 1.1E+03 3.3E+00 -- 3.3 -- 4.1 4.1 BTV

Chromium (5) 11 8.5E-05 9.0E-02 9.1E-01 8.6E+02 -- 0.91 -- 23.7 24 BTV

Cobalt 12 5.5E-08 1.4E+00 2.2E+02 9.0E+00 -- 9.0 -- 15.7 16 BTV

Copper 189 -- 3.1E+00 -- 6.1E+01 -- 61 -- 24.3 61 RAL - NC

Iron 57,200 -- 1.3E+00 -- 4.4E+04 -- 43,723 -- 24417 43,723 RAL - NC

Lead (7) 491 -- -- -- -- 4.0E+02 400 -- 115 400 RAL - Pb

Manganese 43,830 -- 7.9E+01 -- 5.5E+02 -- 553 -- 1056 1,056 BTV

Mercury (6) 3.3 -- 8.4E+00 -- 3.9E-01 -- 0.39 -- 1.04 1.0 BTV

Vanadium 43 -- 1.8E-01 -- 2.4E+02 -- 242 -- 38.6 242 RAL - NC

Zinc 11,027 -- 1.6E+01 -- 7.1E+02 -- 710 -- 409 710 RAL - NC

Aroclor 1254 2.8 3.5E-05 4.9E+00 8.0E-02 5.8E-01 -- 0.080 -- -- 0.080 RAL - CA

Aroclor 1260 1.1 1.4E-05 1.9E+00 8.0E-02 5.8E-01 -- 0.080 -- -- 0.080 RAL - CA

Benz(a)anthracene 0.74 2.2E-05 -- 3.4E-02 -- -- 0.034 -- -- 0.034 RAL - CA

Benzo(a)pyrene 1.0 2.2E-04 -- 4.6E-03 -- -- 0.0046 -- -- 0.0046 RAL - CA

Benzo(b)fluoranthene 1.2 2.5E-05 -- 4.8E-02 -- -- 0.048 -- -- 0.048 RAL - CA

Benzo(k)fluoranthene 0.94 1.9E-06 -- 5.0E-01 -- -- 0.50 -- -- 0.50 RAL - CA

Dibenz(a,h)anthracene 0.20 2.9E-05 -- 6.9E-03 -- -- 0.0069 -- -- 0.0069 RAL - CA

Indeno(1,2,3-cd)pyrene 0.69 9.4E-06 -- 7.4E-02 -- -- 0.074 -- -- 0.074 RAL - CA

Aluminum 12,642 -- 2.0E-01 -- 6.4E+04 -- 64,467 -- 15422 64,467 RAL - NC

Antimony 6.6 -- 1.5E+00 -- 4.5E+00 -- 4.5 -- 1.13 4.5 RAL - NC

Arsenic 20 1.4E-04 1.6E+00 1.4E-01 1.2E+01 -- 0.14 -- 11.8 12 BTV

Cadmium 16 1.5E-08 4.9E+00 1.1E+03 3.3E+00 -- 3.3 -- 4.1 4.1 BTV

Chromium (5) 6.5 5.0E-05 5.3E-02 9.1E-01 8.6E+02 -- 0.91 -- 23.7 24 BTV

Cobalt 12 5.6E-08 1.4E+00 2.2E+02 9.0E+00 -- 9.0 -- 15.7 16 BTV

Copper 124 -- 2.0E+00 -- 6.1E+01 -- 61 -- 24.3 61 RAL - NC

Iron 36,212 -- 8.3E-01 -- 4.4E+04 -- 43,723 -- 24417 43,723 RAL - NC

Lead (7) 266 -- -- -- -- 4.0E+02 400 -- 22.4 400 RAL - Pb

Manganese 13,573 -- 2.5E+01 -- 5.5E+02 -- 553 -- 1056 1,056 BTV

Mercury (6) 1.6 -- 4.0E+00 -- 3.9E-01 -- 0.39 -- 1.04 1.0 BTV

Vanadium 25 -- 1.1E-01 -- 2.4E+02 -- 242 -- 38.6 242 RAL - NC

Zinc 5,980 -- 8.4E+00 -- 7.1E+02 -- 710 -- 409 710 RAL - NC

Aroclor 1254 2.8 3.5E-05 4.9E+00 8.0E-02 5.8E-01 -- 0.080 -- -- 0.080 RAL - CA

Aroclor 1260 1.1 1.4E-05 1.9E+00 8.0E-02 5.8E-01 -- 0.080 -- -- 0.080 RAL - CA

Benz(a)anthracene 0.74 2.2E-05 -- 3.4E-02 -- -- 0.034 -- -- 0.034 RAL - CA

Benzo(a)pyrene 1.0 2.2E-04 -- 4.6E-03 -- -- 0.0046 -- -- 0.0046 RAL - CA

Benzo(b)fluoranthene 1.2 2.5E-05 -- 4.8E-02 -- -- 0.048 -- -- 0.048 RAL - CA

Benzo(k)fluoranthene 0.94 1.9E-06 -- 5.0E-01 -- -- 0.50 -- -- 0.50 RAL - CA

Dibenz(a,h)anthracene 0.20 2.9E-05 -- 6.9E-03 -- -- 0.0069 -- -- 0.0069 RAL - CA

Indeno(1,2,3-cd)pyrene 0.69 9.4E-06 -- 7.4E-02 -- -- 0.074 -- -- 0.074 RAL - CA

Calculated Risks

CURRENT AND FUTURE

UTILITY WORKER

Exposure Area Exposure
Medium Chemical of Concern

CURRENT COMMERCIAL/

INDUSTRIAL WORKER
Surface Soil

Exposure Scenario

OU1:

PLANT AREA

HYPOTHETICAL FUTURE RESIDENT

Surface Soil

Subsurface Soil

FUTURE CONSTRUCTION WORKER

Subsurface Soil

Subsurface Soil

FUTURE COMMERCIAL/

INDUSTRIAL WORKER
Subsurface Soil

Risk-Based RAL (mg/kg)

Non-Cancer HQ

EPC
(mg/kg)

Site-Specific 
BTV (3)

Cancer Risk

Risk-Based RAL 
(1)

Laboratory PQL 
(2)

Human Health 
RAL RAL Basis (4)
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Table 2.3.1-1

Human Health RALs for COCs in Soil/Solid Matrix

(Based on a 1E-06 Target Cancer Risk and Target HQ of 1 for Non-Cancer)

OU1: Plant and Slag Pile Areas

Matthiessen and Hegeler Zinc Company Site - LaSalle, Illinois

Cancer (1a) Non-Cancer (1b) Lead (1c)

TCR = 1E-06 THQ = 1 = PRG

Calculated Risks
Exposure Area Exposure

Medium Chemical of Concern

CURRENT COMMERCIAL/

INDUSTRIAL WORKER
Surface Soil

Exposure Scenario

OU1:

PLANT AREA

Risk-Based RAL (mg/kg)

Non-Cancer HQ

EPC
(mg/kg)

Site-Specific 
BTV (3)

Cancer Risk

Risk-Based RAL 
(1)

Laboratory PQL 
(2)

Human Health 
RAL RAL Basis (4)

Arsenic 117 4.9E-05 3.1E-01 2.39E+00 3.81E+02 -- 2.4 -- 11.8 12 BTV

Cobalt 103 1.0E-07 3.4E-01 1.01E+03 3.02E+02 -- 302 -- 15.7 302 RAL - NC

Lead (7) 3,384 -- -- -- -- 8.00E+02 800 -- 115 800 RAL - Pb

Manganese 43,851 -- 2.1E+00 -- 2.13E+04 -- 21,302 -- 1056 21,302 RAL - NC

Mercury (6) 9.1 -- 3.4E-01 -- 2.68E+01 -- 27 -- 1.04 27 RAL - NC

Zinc 35,920 -- 1.2E-01 -- 3.07E+05 -- 306,600 -- 409 306,600 RAL - NC

Hexachlorobenzene 7.3 6.8E-06 1.5E-02 1.08E+00 4.93E+02 -- 1.1 -- -- 1.1 RAL - CA

Arsenic 117 4.9E-05 3.1E-01 2.39E+00 3.81E+02 -- 2.4 -- 11.8 12 BTV

Cobalt 103 1.0E-07 3.4E-01 1.01E+03 3.02E+02 -- 302 -- 15.7 302 RAL - NC

Lead (7) 3,371 -- -- -- -- 8.00E+02 800 -- 22.4 800 RAL - Pb

Manganese 41,214 -- 1.9E+00 -- 2.13E+04 -- 21,302 -- 1056 21,302 RAL - NC

Mercury (6) 8.6 -- 3.2E-01 -- 2.68E+01 -- 27 -- 1.04 27 RAL - NC

Zinc 34,842 -- 1.1E-01 -- 3.07E+05 -- 306,600 -- 409 306,600 RAL - NC

Benzo(a)pyrene 0.39 1.8E-06 -- 2.11E-01 -- -- 0.21 -- -- 0.21 RAL - CA

Hexachlorobenzene 7.3 6.8E-06 1.5E-02 1.08E+00 4.93E+02 -- 1.1 -- -- 1.1 RAL - CA

Arsenic 117 1.2E-05 7.4E-02 9.95E+00 1.59E+03 -- 9.9 -- 11.8 12 BTV

Hexachlorobenzene 7.3 1.6E-06 3.6E-03 4.49E+00 2.05E+03 -- 4.5 -- -- 4.5 RAL - CA

Arsenic 117 1.2E-05 7.4E-02 9.95E+00 1.59E+03 -- 9.9 -- 11.8 12 BTV

Hexachlorobenzene 7.3 1.6E-06 3.6E-03 4.49E+00 2.05E+03 -- 4.5 -- -- 4.5 RAL - CA

Arsenic 251 2.4E-05 1.5E-01 1.05E+01 1.68E+03 -- 10 -- 11.8 12 BTV

Lead (7) 38,700 -- -- -- -- 1.23E+04 12,262 -- 22.4 12,262 RAL - Pb

Manganese 123,000 -- 1.4E+00 -- 9.08E+04 -- 90,825 -- 1056 90,825 RAL - NC

Hexachlorobenzene 7.3 1.4E-06 3.1E-03 5.21E+00 2.38E+03 -- 5.2 -- -- 5.2 RAL - CA

Aluminum 35,300 -- 1.2E-01 -- 2.91E+05 -- 291,397 -- 15422 291,397 RAL - NC

Antimony 30 -- 2.6E-01 -- 1.19E+02 -- 119 -- 1.13 119 RAL - NC

Arsenic 251 3.1E-06 1.9E+00 8.05E+01 1.29E+02 -- 81 -- 11.8 81 RAL - CA

Barium 13,800 -- 2.4E-01 -- 5.72E+04 -- 57,206 -- 260 57,206 RAL - NC

Cadmium 181 3.7E-10 6.9E-01 4.84E+05 2.63E+02 -- 263 -- 4.1 263 RAL - NC

Cobalt 273 2.8E-09 3.1E+00 9.69E+04 8.87E+01 -- 89 -- 15.7 89 RAL - NC

Copper 4,340 -- 3.7E-01 -- 1.19E+04 -- 11,879 -- 24.3 11,879 RAL - NC

Iron 60,800 -- 2.9E-01 -- 2.08E+05 -- 207,879 -- 24417 207,879 RAL - NC

Lead (7) 38,700 -- -- -- -- 9.41E+02 941 -- 22.4 941 RAL - Pb

Manganese 123,000 -- 1.8E+01 -- 6.81E+03 -- 6,814 -- 1056 6,814 RAL - NC

Mercury (6) 19 -- 3.5E+00 -- 5.30E+00 -- 5.3 -- 1.04 5.3 RAL - NC

Vanadium 899 -- 6.1E-01 -- 1.48E+03 -- 1,485 -- 38.6 1,485 RAL - NC

Zinc 79,900 -- 9.0E-01 -- 8.91E+04 -- 89,091 -- 409 89,091 RAL - NC

CURRENT TRESPASSER - ADOLESCENT Surface Soil

CURRENT TRESPASSER - ADULT Surface Soil Arsenic 117 2.5E-06 1.3E-02 4.74E+01 9.08E+03 -- 47 -- 11.8 47 RAL - CA

Arsenic 117 3.8E-06 9.8E-02 3.11E+01 1.20E+03 -- 31 -- 11.8 31 RAL - CA

Lead (7) 3,371 -- -- -- -- 8.96E+02 896 -- 22.4 896 RAL - Pb

FUTURE RECREATIONALIST - ADOLESCENT Subsurface Soil

FUTURE RECREATIONALIST - ADULT Subsurface Soil Arsenic 117 2.5E-06 1.3E-02 4.74E+01 9.08E+03 -- 47 -- 11.8 47 RAL - CA

Notes:
1. Risk-Based Remedial Action Level (RAL) is the minimum of the cancer (CA) and non-cancer (NC) RAL, calculated as follows:

a) RALCA = EPC x (TCR / Calculated Risk)

b) RALNC = EPC x (THQ / Calculated HQ)

where:

EPC = Exposure Point Concentration

TCR = Target Cancer Risk

THQ = Target Hazard Quotient

HQ = Hazard Quotient

2. Laboratory practical quantitation limit (PQL) IS TBD.

3. Site-specific background threshold value (BTV) developed as described in Appendix RA-2 of the RI Report.

4. Human Health RAL is selected as the maximum of the BTV, PQL, or risk-based RAL.

FUTURE COMMERCIAL/

INDUSTRIAL WORKER

Surface Soil

Subsurface Soil

5. BTV, PQL, and risk-based RAL are for total chromium concentrations.  In the HHRA, total chromium was evaluated assuming a 1:6 hexavalent-to-trivalent ratio and utilizing the species-specific toxicity values.  Only hexavalent chromium was identified as a COC.  The total chromium  risk-based RAL presented in the table was 

calculated by multiplying the hexavalent chromium risk-based RAL by 7.

6. In the HHRA, mercury was evaluated assuming the most toxic form for a given exposure pathway.  Toxicity values for inorganic mercury species were used to evaluate ingestion and dermal contact pathways where as toxicity values for elemental mercury were used to evaluate inhalation pathways.  This approach inherently 

assumes that mercury is simultaneously present in both forms and, therefore, overestimates risk.  Thus, the RALs are also conservatively biased.

c) Or, for lead, the RAL is the receptor-specific preliminary remediation goals (PRGs) calculated in Appendix RA-4 of the RI Report using the Integrated Exposure Uptake Biokinetic (IEUBK) Model or the Adult Lead Model (ALM).

No COCs were identified for this scenario.

Surface Soil
CURRENT AND FUTURE

SITE-SPECIFIC WORKER
Subsurface Soil

CURRENT AND FUTURE

UTILITY WORKER

OU1:

SLAG PILE 

AREA

FUTURE CONSTRUCTION WORKER Subsurface Soil

Subsurface SoilFUTURE RECREATIONALIST - CHILD

No COCs were identified for this scenario.

Subsurface Soil
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Table 2.3.1-2

Human Health RALs for COCs in Soil/Solid Matrix

(Based on a 1E-05 Target Cancer Risk and Target HQ of 1 for Non-Cancer)

OU1: Plant and Slag Pile Areas

Matthiessen and Hegeler Zinc Company Site - LaSalle, Illinois

Cancer (1a) Non-Cancer (1b) Lead (1c)

TCR = 1E-05 THQ = 1 = PRG

Arsenic 21 9.0E-06 5.6E-02 2.4E+01 3.8E+02 -- 24 -- 11.8 24 RBC - CA

Chromium (5) 11 2.0E-06 3.6E-03 3.8E+02 2.1E+04 -- 382 -- 23.7 382 RBC - CA

Manganese 43,830 -- 2.0E+00 -- 2.2E+04 -- 21,600 -- 1,056 21,600 RBC - NC

Mercury (6) 3.3 -- 1.1E-01 -- 3.0E+01 -- 30 -- 1.04 30 RBC - NC

Aroclor 1254 2.8 3.8E-06 2.6E-01 7.4E+00 1.1E+01 -- 7.4 -- -- 7.4 RBC - CA

Aroclor 1260 1.1 1.5E-06 1.0E-01 7.4E+00 1.1E+01 -- 7.4 -- -- 7.4 RBC - CA

Benzo(a)pyrene 1.0 4.7E-06 -- 2.1E+00 -- -- 2.1 -- -- 2.1 RBC - CA

Arsenic 20 8.3E-06 5.2E-02 2.4E+01 3.8E+02 -- 24 -- 11.8 24 RBC - CA

Chromium 6.5 1.2E-06 2.1E-03 3.8E+02 2.1E+04 -- 382 -- 23.7 382 RBC - CA

Manganese 13,573 -- 6.3E-01 -- 2.2E+04 -- 21,600 -- 1,056 21,600 RBC - NC

Aroclor 1254 2.8 3.8E-06 2.6E-01 7.4E+00 1.1E+01 -- 7.4 -- -- 7.4 RBC - CA

Aroclor 1260 1.1 1.5E-06 1.0E-01 7.4E+00 1.1E+01 -- 7.4 -- -- 7.4 RBC - CA

Benzo(a)pyrene 1.0 4.7E-06 -- 2.1E+00 -- -- 2.1 -- -- 2.1 RBC - CA

Arsenic 27 2.6E-06 1.6E-02 1.0E+02 1.7E+03 -- 105 -- 11.8 105 RBC - CA

Manganese 118,000 -- 1.3E+00 -- 9.1E+04 -- 91,039 -- 1,056 91,039 RBC - NC

Lead (7) 1,869 -- -- -- -- 9.4E+02 941 -- 22.4 941 RBC - Pb

Manganese 118,000 -- 1.7E+01 -- 6.8E+03 -- 6,846 -- 1,056 6,846 RBC - NC

Mercury (6) 4.5 -- 7.7E-01 -- 5.9E+00 -- 5.9 -- 1.04 5.9 RBC - NC

Aluminum 12,053 -- 1.9E-01 -- 6.4E+04 -- 64,467 -- 15422 64,467 RBC - NC

Antimony 8.7 -- 1.9E+00 -- 4.5E+00 -- 4.5 -- 1.13 4.5 RBC - NC

Arsenic 21 1.5E-04 1.7E+00 1.4E+00 1.2E+01 -- 1.4 -- 11.8 12 BTV

Cadmium 25 2.3E-08 7.6E+00 1.1E+04 3.3E+00 -- 3.3 -- 4.1 4.1 BTV

Chromium (5) 11 8.5E-05 9.0E-02 9.1E+00 8.6E+02 -- 9.1 -- 23.7 24 BTV

Cobalt 12 5.5E-08 1.4E+00 2.2E+03 9.0E+00 -- 9.0 -- 15.7 16 BTV

Copper 189 -- 3.1E+00 -- 6.1E+01 -- 61 -- 24.3 61 RBC - NC

Iron 57,200 -- 1.3E+00 -- 4.4E+04 -- 43,723 -- 24417 43,723 RBC - NC

Lead (7) 491 -- -- -- -- 4.0E+02 400 -- 115 400 RBC - Pb

Manganese 43,830 -- 7.9E+01 -- 5.5E+02 -- 553 -- 1056 1,056 BTV

Mercury (6) 3.3 -- 8.4E+00 -- 3.9E-01 -- 0.39 -- 1.04 1.0 BTV

Vanadium 43 -- 1.8E-01 -- 2.4E+02 -- 242 -- 38.6 242 RBC - NC

Zinc 11,027 -- 1.6E+01 -- 7.1E+02 -- 710 -- 409 710 RBC - NC

Aroclor 1254 2.8 3.5E-05 4.9E+00 8.0E-01 5.8E-01 -- 0.58 -- -- 0.58 RBC - NC

Aroclor 1260 1.1 1.4E-05 1.9E+00 8.0E-01 5.8E-01 -- 0.58 -- -- 0.58 RBC - NC

Benz(a)anthracene 0.74 2.2E-05 -- 3.4E-01 -- -- 0.34 -- -- 0.34 RBC - CA

Benzo(a)pyrene 1.0 2.2E-04 -- 4.6E-02 -- -- 0.0458 -- -- 0.0458 RBC - CA

Benzo(b)fluoranthene 1.2 2.5E-05 -- 4.8E-01 -- -- 0.48 -- -- 0.48 RBC - CA

Benzo(k)fluoranthene 0.94 1.9E-06 -- 5.0E+00 -- -- 5.0 -- -- 5.0 RBC - CA

Dibenz(a,h)anthracene 0.20 2.9E-05 -- 6.9E-02 -- -- 0.0688 -- -- 0.0688 RBC - CA

Indeno(1,2,3-cd)pyrene 0.69 9.4E-06 -- 7.4E-01 -- -- 0.74 -- -- 0.74 RBC - CA

Aluminum 12,642 -- 2.0E-01 -- 6.4E+04 -- 64,467 -- 15422 64,467 RBC - NC

Antimony 6.6 -- 1.5E+00 -- 4.5E+00 -- 4.5 -- 1.13 4.5 RBC - NC

Arsenic 20 1.4E-04 1.6E+00 1.4E+00 1.2E+01 -- 1.4 -- 11.8 12 BTV

Cadmium 16 1.5E-08 4.9E+00 1.1E+04 3.3E+00 -- 3.3 -- 4.1 4.1 BTV

Chromium (5) 6.5 5.0E-05 5.3E-02 9.1E+00 8.6E+02 -- 9.1 -- 23.7 24 BTV

Cobalt 12 5.6E-08 1.4E+00 2.2E+03 9.0E+00 -- 9.0 -- 15.7 16 BTV

Copper 124 -- 2.0E+00 -- 6.1E+01 -- 61 -- 24.3 61 RBC - NC

Iron 36,212 -- 8.3E-01 -- 4.4E+04 -- 43,723 -- 24417 43,723 RBC - NC

Lead (7) 266 -- -- -- -- 4.0E+02 400 -- 22.4 400 RBC - Pb

Manganese 13,573 -- 2.5E+01 -- 5.5E+02 -- 553 -- 1056 1,056 BTV

Mercury (6) 1.6 -- 4.0E+00 -- 3.9E-01 -- 0.39 -- 1.04 1.0 BTV

Vanadium 25 -- 1.1E-01 -- 2.4E+02 -- 242 -- 38.6 242 RBC - NC

Zinc 5,980 -- 8.4E+00 -- 7.1E+02 -- 710 -- 409 710 RBC - NC

Aroclor 1254 2.8 3.5E-05 4.9E+00 8.0E-01 5.8E-01 -- 0.58 -- -- 0.58 RBC - NC

Aroclor 1260 1.1 1.4E-05 1.9E+00 8.0E-01 5.8E-01 -- 0.58 -- -- 0.58 RBC - NC

Benz(a)anthracene 0.74 2.2E-05 -- 3.4E-01 -- -- 0.34 -- -- 0.34 RBC - CA

Benzo(a)pyrene 1.0 2.2E-04 -- 4.6E-02 -- -- 0.0458 -- -- 0.0458 RBC - CA

Benzo(b)fluoranthene 1.2 2.5E-05 -- 4.8E-01 -- -- 0.48 -- -- 0.48 RBC - CA

Benzo(k)fluoranthene 0.94 1.9E-06 -- 5.0E+00 -- -- 5.0 -- -- 5.0 RBC - CA

Dibenz(a,h)anthracene 0.20 2.9E-05 -- 6.9E-02 -- -- 0.0688 -- -- 0.0688 RBC - CA

Indeno(1,2,3-cd)pyrene 0.69 9.4E-06 -- 7.4E-01 -- -- 0.74 -- -- 0.74 RBC - CA

Exposure Area Exposure Scenario Exposure
Medium Chemical of Concern EPC

(mg/kg)
RAL Basis (4)

Cancer Risk Non-Cancer HQ

Risk-Based RAL (mg/kg) Risk-Based 
RAL (1)

Laboratory 
PQL (2)

Site-Specific 
BTV (3)

Human Health 
RAL

Calculated Risks

OU1:

PLANT AREA

CURRENT COMMERCIAL/

INDUSTRIAL WORKER
Surface Soil

FUTURE COMMERCIAL/

INDUSTRIAL WORKER
Subsurface Soil

CURRENT AND FUTURE

UTILITY WORKER
Subsurface Soil

FUTURE CONSTRUCTION WORKER Subsurface Soil

HYPOTHETICAL FUTURE RESIDENT

Surface Soil

Subsurface Soil

1 of 2



Table 2.3.1-2

Human Health RALs for COCs in Soil/Solid Matrix

(Based on a 1E-05 Target Cancer Risk and Target HQ of 1 for Non-Cancer)

OU1: Plant and Slag Pile Areas

Matthiessen and Hegeler Zinc Company Site - LaSalle, Illinois

Cancer (1a) Non-Cancer (1b) Lead (1c)

TCR = 1E-05 THQ = 1 = PRG

Exposure Area Exposure Scenario Exposure
Medium Chemical of Concern EPC

(mg/kg)
RAL Basis (4)

Cancer Risk Non-Cancer HQ

Risk-Based RAL (mg/kg) Risk-Based 
RAL (1)

Laboratory 
PQL (2)

Site-Specific 
BTV (3)

Human Health 
RAL

Calculated Risks

OU1:

PLANT AREA

CURRENT COMMERCIAL/

INDUSTRIAL WORKER
Surface Soil

Arsenic 117 4.9E-05 3.1E-01 2.39E+01 3.81E+02 -- 24 -- 11.8 24 RBC - CA

Cobalt 103 1.0E-07 3.4E-01 1.01E+04 3.02E+02 -- 302 -- 15.7 302 RBC - NC

Lead (7) 3,384 -- -- -- -- 8.00E+02 800 -- 115 800 RBC - Pb

Manganese 43,851 -- 2.1E+00 -- 2.13E+04 -- 21,302 -- 1056 21,302 RBC - NC

Mercury (6) 9.1 -- 3.4E-01 -- 2.68E+01 -- 27 -- 1.04 27 RBC - NC

Zinc 35,920 -- 1.2E-01 -- 3.07E+05 -- 306,600 -- 409 306,600 RBC - NC

Hexachlorobenzene 7.3 6.8E-06 1.5E-02 1.08E+01 4.93E+02 -- 11 -- -- 11 RBC - CA

Arsenic 117 4.9E-05 3.1E-01 2.39E+01 3.81E+02 -- 24 -- 11.8 24 RBC - CA

Cobalt 103 1.0E-07 3.4E-01 1.01E+04 3.02E+02 -- 302 -- 15.7 302 RBC - NC

Lead (7) 3,371 -- -- -- -- 8.00E+02 800 -- 22.4 800 RBC - Pb

Manganese 41,214 -- 1.9E+00 -- 2.13E+04 -- 21,302 -- 1056 21,302 RBC - NC

Mercury (6) 8.6 -- 3.2E-01 -- 2.68E+01 -- 27 -- 1.04 27 RBC - NC

Zinc 34,842 -- 1.1E-01 -- 3.07E+05 -- 306,600 -- 409 306,600 RBC - NC

Benzo(a)pyrene 0.39 1.8E-06 -- 2.11E+00 -- -- 2.1 -- -- 2.1 RBC - CA

Hexachlorobenzene 7.3 6.8E-06 1.5E-02 1.08E+01 4.93E+02 -- 11 -- -- 11 RBC - CA

Arsenic 117 1.2E-05 7.4E-02 9.95E+01 1.59E+03 -- 99 -- 11.8 99 RBC - CA

Hexachlorobenzene 7.3 1.6E-06 3.6E-03 4.49E+01 2.05E+03 -- 45 -- -- 45 RBC - CA

Arsenic 117 1.2E-05 7.4E-02 9.95E+01 1.59E+03 -- 99 -- 11.8 99 RBC - CA

Hexachlorobenzene 7.3 1.6E-06 3.6E-03 4.49E+01 2.05E+03 -- 45 -- -- 45 RBC - CA

Arsenic 251 2.4E-05 1.5E-01 1.05E+02 1.68E+03 -- 105 -- 11.8 105 RBC - CA

Lead (7) 38,700 -- -- -- -- 1.23E+04 12,262 -- 22.4 12,262 RBC - Pb

Manganese 123,000 -- 1.4E+00 -- 9.08E+04 -- 90,825 -- 1056 90,825 RBC - NC

Hexachlorobenzene 7.3 1.4E-06 3.1E-03 5.21E+01 2.38E+03 -- 52 -- -- 52 RBC - CA

Aluminum 35,300 -- 1.2E-01 -- 2.91E+05 -- 291,397 -- 15422 291,397 RBC - NC

Antimony 30 -- 2.6E-01 -- 1.19E+02 -- 119 -- 1.13 119 RBC - NC

Arsenic 251 3.1E-06 1.9E+00 8.05E+02 1.29E+02 -- 129 -- 11.8 129 RBC - NC

Barium 13,800 -- 2.4E-01 -- 5.72E+04 -- 57,206 -- 260 57,206 RBC - NC

Cadmium 181 3.7E-10 6.9E-01 4.84E+06 2.63E+02 -- 263 -- 4.1 263 RBC - NC

Cobalt 273 2.8E-09 3.1E+00 9.69E+05 8.87E+01 -- 89 -- 15.7 89 RBC - NC

Copper 4,340 -- 3.7E-01 -- 1.19E+04 -- 11,879 -- 24.3 11,879 RBC - NC

Iron 60,800 -- 2.9E-01 -- 2.08E+05 -- 207,879 -- 24417 207,879 RBC - NC

Lead (7) 38,700 -- -- -- -- 9.41E+02 941 -- 22.4 941 RBC - Pb

Manganese 123,000 -- 1.8E+01 -- 6.81E+03 -- 6,814 -- 1056 6,814 RBC - NC

Mercury (6) 19 -- 3.5E+00 -- 5.30E+00 -- 5.3 -- 1.04 5.3 RBC - NC

Vanadium 899 -- 6.1E-01 -- 1.48E+03 -- 1,485 -- 38.6 1,485 RBC - NC

Zinc 79,900 -- 9.0E-01 -- 8.91E+04 -- 89,091 -- 409 89,091 RBC - NC

CURRENT TRESPASSER - ADOLESCENT Surface Soil

CURRENT TRESPASSER - ADULT Surface Soil Arsenic 117 2.5E-06 1.3E-02 4.74E+02 9.08E+03 -- 474 -- 11.8 474 RBC - CA

Arsenic 117 3.8E-06 9.8E-02 3.11E+02 1.20E+03 -- 311 -- 11.8 311 RBC - CA

Lead (7) 3,371 -- -- -- -- 8.96E+02 896 -- 22.4 896 RBC - Pb

FUTURE RECREATIONALIST - ADOLESCENT Subsurface Soil

FUTURE RECREATIONALIST - ADULT Subsurface Soil Arsenic 117 2.5E-06 1.3E-02 4.74E+02 9.08E+03 -- 474 -- 11.8 474 RBC - CA

Notes:
1. Risk-Based Remedial Action Level (RAL) is the minimum of the cancer (CA) and non-cancer (NC) RAL, calculated as follows:

a) RALCA = EPC x (TCR / Calculated Risk)

b) RALNC = EPC x (THQ / Calculated HQ)

where:

EPC = Exposure Point Concentration

TCR = Target Cancer Risk

THQ = Target Hazard Quotient

HQ = Hazard Quotient

2. Laboratory practical quantitation limit (PQL) IS TBD.

3. Site-specific background threshold value (BTV) developed as described in Appendix RA-2 of the RI Report.

4. Human Health RAL is selected as the maximum of the BTV, PQL, or risk-based RAL.

5. BTV, PQL, and risk-based RAL are for total chromium concentrations.  In the HHRA, total chromium was evaluated assuming a 1:6 hexavalent-to-trivalent ratio and utilizing the species-specific toxicity values.  Only hexavalent chromium was identified as a COC.  The total chromium  risk-based RAL presented in the table was 

calculated by multiplying the hexavalent chromium risk-based RAL by 7.

6. In the HHRA, mercury was evaluated assuming the most toxic form for a given exposure pathway.  Toxicity values for inorganic mercury species were used to evaluate ingestion and dermal contact pathways where as toxicity values for elemental mercury were used to evaluate inhalation pathways.  This approach inherently 

assumes that mercury is simultaneously present in both forms and, therefore, overestimates risk.  Thus, the RALs are also conservatively biased.

No COCs were identified for this scenario.

FUTURE RECREATIONALIST - CHILD Subsurface Soil

No COCs were identified for this scenario.

FUTURE CONSTRUCTION WORKER Subsurface Soil

c) Or, for lead, the RAL is the receptor-specific preliminary remediation goals (PRGs) calculated in Appendix RA-4 of the RI Report using the Integrated Exposure Uptake Biokinetic (IEUBK) Model or the Adult Lead Model (ALM).

OU1:

SLAG PILE 

AREA

CURRENT AND FUTURE

SITE-SPECIFIC WORKER

Surface Soil

Subsurface Soil

CURRENT AND FUTURE

UTILITY WORKER
Subsurface Soil

FUTURE COMMERCIAL/

INDUSTRIAL WORKER

Surface Soil

Subsurface Soil
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Table 2.3.1-3

Human Health RALs for COCs in Soil/Solid Matrix

(Based on a 1E-04 Target Cancer Risk and Target HQ of 1 for Non-Cancer)

OU1: Plant and Slag Pile Areas

Matthiessen and Hegeler Zinc Company Site - LaSalle, Illinois

Cancer (1a) Non-Cancer (1b) Lead (1c)

TCR = 1E-04 THQ = 1 = PRG

Arsenic 21 9.0E-06 5.6E-02 2.4E+02 3.8E+02 -- 239 -- 11.8 239 RBC - CA

Chromium (5) 11 2.0E-06 3.6E-03 3.8E+03 2.1E+04 -- 3,825 -- 23.7 3,825 RBC - CA

Manganese 43,830 -- 2.0E+00 -- 2.2E+04 -- 21,600 -- 1,056 21,600 RBC - NC

Mercury (6) 3.3 -- 1.1E-01 -- 3.0E+01 -- 30 -- 1.04 30 RBC - NC

Aroclor 1254 2.8 3.8E-06 2.6E-01 7.4E+01 1.1E+01 -- 11 -- -- 11 RBC - NC

Aroclor 1260 1.1 1.5E-06 1.0E-01 7.4E+01 1.1E+01 -- 11 -- -- 11 RBC - NC

Benzo(a)pyrene 1.0 4.7E-06 -- 2.1E+01 -- -- 21 -- -- 21 RBC - CA

Arsenic 20 8.3E-06 5.2E-02 2.4E+02 3.8E+02 -- 239 -- 11.8 239 RBC - CA

Chromium 6.5 1.2E-06 2.1E-03 3.8E+03 2.1E+04 -- 3,825 -- 23.7 3,825 RBC - CA

Manganese 13,573 -- 6.3E-01 -- 2.2E+04 -- 21,600 -- 1,056 21,600 RBC - NC

Aroclor 1254 2.8 3.8E-06 2.6E-01 7.4E+01 1.1E+01 -- 11 -- -- 11 RBC - NC

Aroclor 1260 1.1 1.5E-06 1.0E-01 7.4E+01 1.1E+01 -- 11 -- -- 11 RBC - NC

Benzo(a)pyrene 1.0 4.7E-06 -- 2.1E+01 -- -- 21 -- -- 21 RBC - CA

Arsenic 27 2.6E-06 1.6E-02 1.0E+03 1.7E+03 -- 1,047 -- 11.8 1,047 RBC - CA

Manganese 118,000 -- 1.3E+00 -- 9.1E+04 -- 91,039 -- 1,056 91,039 RBC - NC

Lead (7) 1,869 -- -- -- -- 9.4E+02 941 -- 22.4 941 RBC - Pb

Manganese 118,000 -- 1.7E+01 -- 6.8E+03 -- 6,846 -- 1,056 6,846 RBC - NC

Mercury (6) 4.5 -- 7.7E-01 -- 5.9E+00 -- 5.9 -- 1.04 5.9 RBC - NC

Aluminum 12,053 -- 1.9E-01 -- 6.4E+04 -- 64,467 -- 15422 64,467 RBC - NC

Antimony 8.7 -- 1.9E+00 -- 4.5E+00 -- 4.5 -- 1.13 4.5 RBC - NC

Arsenic 21 1.5E-04 1.7E+00 1.4E+01 1.2E+01 -- 12 -- 11.8 12 RBC - NC

Cadmium 25 2.3E-08 7.6E+00 1.1E+05 3.3E+00 -- 3.3 -- 4.1 4.1 BTV

Chromium (5) 11 8.5E-05 9.0E-02 9.1E+01 8.6E+02 -- 91 -- 23.7 91 RBC - CA

Cobalt 12 5.5E-08 1.4E+00 2.2E+04 9.0E+00 -- 9.0 -- 15.7 16 BTV

Copper 189 -- 3.1E+00 -- 6.1E+01 -- 61 -- 24.3 61 RBC - NC

Iron 57,200 -- 1.3E+00 -- 4.4E+04 -- 43,723 -- 24417 43,723 RBC - NC

Lead (7) 491 -- -- -- -- 4.0E+02 400 -- 115 400 RBC - Pb

Manganese 43,830 -- 7.9E+01 -- 5.5E+02 -- 553 -- 1056 1,056 BTV

Mercury (6) 3.3 -- 8.4E+00 -- 3.9E-01 -- 0.39 -- 1.04 1.0 BTV

Vanadium 43 -- 1.8E-01 -- 2.4E+02 -- 242 -- 38.6 242 RBC - NC

Zinc 11,027 -- 1.6E+01 -- 7.1E+02 -- 710 -- 409 710 RBC - NC

Aroclor 1254 2.8 3.5E-05 4.9E+00 8.0E+00 5.8E-01 -- 0.58 -- -- 0.58 RBC - NC

Aroclor 1260 1.1 1.4E-05 1.9E+00 8.0E+00 5.8E-01 -- 0.58 -- -- 0.58 RBC - NC

Benz(a)anthracene 0.74 2.2E-05 -- 3.4E+00 -- -- 3.4 -- -- 3.4 RBC - CA

Benzo(a)pyrene 1.0 2.2E-04 -- 4.6E-01 -- -- 0.46 -- -- 0.46 RBC - CA

Benzo(b)fluoranthene 1.2 2.5E-05 -- 4.8E+00 -- -- 4.8 -- -- 4.8 RBC - CA

Benzo(k)fluoranthene 0.94 1.9E-06 -- 5.0E+01 -- -- 50 -- -- 50 RBC - CA

Dibenz(a,h)anthracene 0.20 2.9E-05 -- 6.9E-01 -- -- 0.69 -- -- 0.69 RBC - CA

Indeno(1,2,3-cd)pyrene 0.69 9.4E-06 -- 7.4E+00 -- -- 7.4 -- -- 7.4 RBC - CA

Aluminum 12,642 -- 2.0E-01 -- 6.4E+04 -- 64,467 -- 15422 64,467 RBC - NC

Antimony 6.6 -- 1.5E+00 -- 4.5E+00 -- 4.5 -- 1.13 4.5 RBC - NC

Arsenic 20 1.4E-04 1.6E+00 1.4E+01 1.2E+01 -- 12 -- 11.8 12 RBC - NC

Cadmium 16 1.5E-08 4.9E+00 1.1E+05 3.3E+00 -- 3.3 -- 4.1 4.1 BTV

Chromium (5) 6.5 5.0E-05 5.3E-02 9.1E+01 8.6E+02 -- 91 -- 23.7 91 RBC - CA

Cobalt 12 5.6E-08 1.4E+00 2.2E+04 9.0E+00 -- 9.0 -- 15.7 16 BTV

Copper 124 -- 2.0E+00 -- 6.1E+01 -- 61 -- 24.3 61 RBC - NC

Iron 36,212 -- 8.3E-01 -- 4.4E+04 -- 43,723 -- 24417 43,723 RBC - NC

Lead (7) 266 -- -- -- -- 4.0E+02 400 -- 22.4 400 RBC - Pb

Manganese 13,573 -- 2.5E+01 -- 5.5E+02 -- 553 -- 1056 1,056 BTV

Mercury (6) 1.6 -- 4.0E+00 -- 3.9E-01 -- 0.39 -- 1.04 1.0 BTV

Vanadium 25 -- 1.1E-01 -- 2.4E+02 -- 242 -- 38.6 242 RBC - NC

Zinc 5,980 -- 8.4E+00 -- 7.1E+02 -- 710 -- 409 710 RBC - NC

Aroclor 1254 2.8 3.5E-05 4.9E+00 8.0E+00 5.8E-01 -- 0.58 -- -- 0.58 RBC - NC

Aroclor 1260 1.1 1.4E-05 1.9E+00 8.0E+00 5.8E-01 -- 0.58 -- -- 0.58 RBC - NC

Benz(a)anthracene 0.74 2.2E-05 -- 3.4E+00 -- -- 3.4 -- -- 3.4 RBC - CA

Benzo(a)pyrene 1.0 2.2E-04 -- 4.6E-01 -- -- 0.46 -- -- 0.46 RBC - CA

Benzo(b)fluoranthene 1.2 2.5E-05 -- 4.8E+00 -- -- 4.8 -- -- 4.8 RBC - CA

Benzo(k)fluoranthene 0.94 1.9E-06 -- 5.0E+01 -- -- 50 -- -- 50 RBC - CA

Dibenz(a,h)anthracene 0.20 2.9E-05 -- 6.9E-01 -- -- 0.69 -- -- 0.69 RBC - CA

Indeno(1,2,3-cd)pyrene 0.69 9.4E-06 -- 7.4E+00 -- -- 7.4 -- -- 7.4 RBC - CA

Exposure Area Exposure Scenario Exposure
Medium Chemical of Concern EPC

(mg/kg)
RAL Basis (4)

Cancer Risk Non-Cancer HQ

Risk-Based RAL (mg/kg) Risk-Based 
RAL (1)

Laboratory 
PQL (2)

Site-Specific 
BTV (3)

Human Health 
RAL

Calculated Risks

OU1:

PLANT AREA

CURRENT COMMERCIAL/

INDUSTRIAL WORKER
Surface Soil

FUTURE COMMERCIAL/

INDUSTRIAL WORKER
Subsurface Soil

CURRENT AND FUTURE

UTILITY WORKER
Subsurface Soil

FUTURE CONSTRUCTION WORKER Subsurface Soil

HYPOTHETICAL FUTURE RESIDENT

Surface Soil

Subsurface Soil
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Table 2.3.1-3

Human Health RALs for COCs in Soil/Solid Matrix

(Based on a 1E-04 Target Cancer Risk and Target HQ of 1 for Non-Cancer)

OU1: Plant and Slag Pile Areas

Matthiessen and Hegeler Zinc Company Site - LaSalle, Illinois

Cancer (1a) Non-Cancer (1b) Lead (1c)

TCR = 1E-04 THQ = 1 = PRG

Exposure Area Exposure Scenario Exposure
Medium Chemical of Concern EPC

(mg/kg)
RAL Basis (4)

Cancer Risk Non-Cancer HQ

Risk-Based RAL (mg/kg) Risk-Based 
RAL (1)

Laboratory 
PQL (2)

Site-Specific 
BTV (3)

Human Health 
RAL

Calculated Risks

OU1:

PLANT AREA

CURRENT COMMERCIAL/

INDUSTRIAL WORKER
Surface Soil

Arsenic 117 4.9E-05 3.1E-01 2.39E+02 3.81E+02 -- 239 -- 11.8 239 RBC - CA

Cobalt 103 1.0E-07 3.4E-01 1.01E+05 3.02E+02 -- 302 -- 15.7 302 RBC - NC

Lead (7) 3,384 -- -- -- -- 8.00E+02 800 -- 115 800 RBC - Pb

Manganese 43,851 -- 2.1E+00 -- 2.13E+04 -- 21,302 -- 1056 21,302 RBC - NC

Mercury (6) 9.1 -- 3.4E-01 -- 2.68E+01 -- 27 -- 1.04 27 RBC - NC

Zinc 35,920 -- 1.2E-01 -- 3.07E+05 -- 306,600 -- 409 306,600 RBC - NC

Hexachlorobenzene 7.3 6.8E-06 1.5E-02 1.08E+02 4.93E+02 -- 108 -- -- 108 RBC - CA

Arsenic 117 4.9E-05 3.1E-01 2.39E+02 3.81E+02 -- 239 -- 11.8 239 RBC - CA

Cobalt 103 1.0E-07 3.4E-01 1.01E+05 3.02E+02 -- 302 -- 15.7 302 RBC - NC

Lead (7) 3,371 -- -- -- -- 8.00E+02 800 -- 22.4 800 RBC - Pb

Manganese 41,214 -- 1.9E+00 -- 2.13E+04 -- 21,302 -- 1056 21,302 RBC - NC

Mercury (6) 8.6 -- 3.2E-01 -- 2.68E+01 -- 27 -- 1.04 27 RBC - NC

Zinc 34,842 -- 1.1E-01 -- 3.07E+05 -- 306,600 -- 409 306,600 RBC - NC

Benzo(a)pyrene 0.39 1.8E-06 -- 2.11E+01 -- -- 21 -- -- 21 RBC - CA

Hexachlorobenzene 7.3 6.8E-06 1.5E-02 1.08E+02 4.93E+02 -- 108 -- -- 108 RBC - CA

Arsenic 117 1.2E-05 7.4E-02 9.95E+02 1.59E+03 -- 995 -- 11.8 995 RBC - CA

Hexachlorobenzene 7.3 1.6E-06 3.6E-03 4.49E+02 2.05E+03 -- 449 -- -- 449 RBC - CA

Arsenic 117 1.2E-05 7.4E-02 9.95E+02 1.59E+03 -- 995 -- 11.8 995 RBC - CA

Hexachlorobenzene 7.3 1.6E-06 3.6E-03 4.49E+02 2.05E+03 -- 449 -- -- 449 RBC - CA

Arsenic 251 2.4E-05 1.5E-01 1.05E+03 1.68E+03 -- 1,047 -- 11.8 1,047 RBC - CA

Lead (7) 38,700 -- -- -- -- 1.23E+04 12,262 -- 22.4 12,262 RBC - Pb

Manganese 123,000 -- 1.4E+00 -- 9.08E+04 -- 90,825 -- 1056 90,825 RBC - NC

Hexachlorobenzene 7.3 1.4E-06 3.1E-03 5.21E+02 2.38E+03 -- 521 -- -- 521 RBC - CA

Aluminum 35,300 -- 1.2E-01 -- 2.91E+05 -- 291,397 -- 15422 291,397 RBC - NC

Antimony 30 -- 2.6E-01 -- 1.19E+02 -- 119 -- 1.13 119 RBC - NC

Arsenic 251 3.1E-06 1.9E+00 8.05E+03 1.29E+02 -- 129 -- 11.8 129 RBC - NC

Barium 13,800 -- 2.4E-01 -- 5.72E+04 -- 57,206 -- 260 57,206 RBC - NC

Cadmium 181 3.7E-10 6.9E-01 4.84E+07 2.63E+02 -- 263 -- 4.1 263 RBC - NC

Cobalt 273 2.8E-09 3.1E+00 9.69E+06 8.87E+01 -- 89 -- 15.7 89 RBC - NC

Copper 4,340 -- 3.7E-01 -- 1.19E+04 -- 11,879 -- 24.3 11,879 RBC - NC

Iron 60,800 -- 2.9E-01 -- 2.08E+05 -- 207,879 -- 24417 207,879 RBC - NC

Lead (7) 38,700 -- -- -- -- 9.41E+02 941 -- 22.4 941 RBC - Pb

Manganese 123,000 -- 1.8E+01 -- 6.81E+03 -- 6,814 -- 1056 6,814 RBC - NC

Mercury (6) 19 -- 3.5E+00 -- 5.30E+00 -- 5.3 -- 1.04 5.3 RBC - NC

Vanadium 899 -- 6.1E-01 -- 1.48E+03 -- 1,485 -- 38.6 1,485 RBC - NC

Zinc 79,900 -- 9.0E-01 -- 8.91E+04 -- 89,091 -- 409 89,091 RBC - NC

CURRENT TRESPASSER - ADOLESCENT Surface Soil

CURRENT TRESPASSER - ADULT Surface Soil Arsenic 117 2.5E-06 1.3E-02 4.74E+03 9.08E+03 -- 4,742 -- 11.8 4,742 RBC - CA

Arsenic 117 3.8E-06 9.8E-02 3.11E+03 1.20E+03 -- 1,200 -- 11.8 1,200 RBC - NC

Lead (7) 3,371 -- -- -- -- 8.96E+02 896 -- 22.4 896 RBC - Pb

FUTURE RECREATIONALIST - ADOLESCENT Subsurface Soil

FUTURE RECREATIONALIST - ADULT Subsurface Soil Arsenic 117 2.5E-06 1.3E-02 4.74E+03 9.08E+03 -- 4,742 -- 11.8 4,742 RBC - CA

Notes:
1. Risk-Based Remedial Action Level (RAL) is the minimum of the cancer (CA) and non-cancer (NC) RAL, calculated as follows:

a) RALCA = EPC x (TCR / Calculated Risk)

b) RALNC = EPC x (THQ / Calculated HQ)

where:

EPC = Exposure Point Concentration

TCR = Target Cancer Risk

THQ = Target Hazard Quotient

HQ = Hazard Quotient

2. Laboratory practical quantitation limit (PQL) IS TBD.

3. Site-specific background threshold value (BTV) developed as described in Appendix RA-2 of the RI Report.

4. Human Health RAL is selected as the maximum of the BTV, PQL, or risk-based RAL.

5. BTV, PQL, and risk-based RAL are for total chromium concentrations.  In the HHRA, total chromium was evaluated assuming a 1:6 hexavalent-to-trivalent ratio and utilizing the species-specific toxicity values.  Only hexavalent chromium was identified as a COC.  The total chromium  risk-based RAL presented in the table was 

calculated by multiplying the hexavalent chromium risk-based RAL by 7.

6. In the HHRA, mercury was evaluated assuming the most toxic form for a given exposure pathway.  Toxicity values for inorganic mercury species were used to evaluate ingestion and dermal contact pathways where as toxicity values for elemental mercury were used to evaluate inhalation pathways.  This approach inherently 

assumes that mercury is simultaneously present in both forms and, therefore, overestimates risk.  Thus, the RALs are also conservatively biased.

No COCs were identified for this scenario.

FUTURE RECREATIONALIST - CHILD Subsurface Soil

No COCs were identified for this scenario.

FUTURE CONSTRUCTION WORKER Subsurface Soil

c) Or, for lead, the RAL is the receptor-specific preliminary remediation goals (PRGs) calculated in Appendix RA-4 of the RI Report using the Integrated Exposure Uptake Biokinetic (IEUBK) Model or the Adult Lead Model (ALM).

OU1:

SLAG PILE 

AREA

CURRENT AND FUTURE

SITE-SPECIFIC WORKER

Surface Soil

Subsurface Soil

CURRENT AND FUTURE

UTILITY WORKER
Subsurface Soil

FUTURE COMMERCIAL/

INDUSTRIAL WORKER

Surface Soil

Subsurface Soil
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Table 2.3.1-4

Human Health RALs for COCs in Soil/Solid Matrix

 OU1: Plant and Slag Pile Areas

Matthiessen and Hegeler Zinc Company Site - LaSalle, Illinois

Arsenic 12 BTV 24 RBC - CA 239 RBC - CA

Chromium 38 RBC - CA 382 RBC - CA 3,825 RBC - CA

Manganese 21,600 RBC - NC 21,600 RBC - NC 21,600 RBC - NC

Mercury 30 RBC - NC 30 RBC - NC 30 RBC - NC

Aroclor 1254 0.74 RBC - CA 7.4 RBC - CA 11 RBC - NC

Aroclor 1260 0.74 RBC - CA 7.4 RBC - CA 11 RBC - NC

Benzo(a)pyrene 0.21 RBC - CA 2.1 RBC - CA 21 RBC - CA

Arsenic 12 BTV 24 RBC - CA 239 RBC - CA

Chromium 38 RBC - CA 382 RBC - CA 3,825 RBC - CA

Manganese 21,600 RBC - NC 21,600 RBC - NC 21,600 RBC - NC

Aroclor 1254 0.74 RBC - CA 7.4 RBC - CA 11 RBC - NC

Aroclor 1260 0.74 RBC - CA 7.4 RBC - CA 11 RBC - NC

Benzo(a)pyrene 0.21 RBC - CA 2.1 RBC - CA 21 RBC - CA

Arsenic 12 BTV 105 RBC - CA 1,047 RBC - CA

Manganese 91,039 RBC - NC 91,039 RBC - NC 91,039 RBC - NC

Lead 941 RBC - Pb 941 RBC - Pb 941 RBC - Pb

Manganese 6,846 RBC - NC 6,846 RBC - NC 6,846 RBC - NC

Mercury 5.9 RBC - NC 5.9 RBC - NC 5.9 RBC - NC

Aluminum 64,467 RBC - NC 64,467 RBC - NC 64,467 RBC - NC

Antimony 4.5 RBC - NC 4.5 RBC - NC 4.5 RBC - NC

Arsenic 12 BTV 12 BTV 12 RBC - NC

Cadmium 4.1 BTV 4.1 BTV 4.1 BTV

Chromium 24 BTV 24 BTV 91 RBC - CA

Cobalt 16 BTV 16 BTV 16 BTV

Copper 61 RBC - NC 61 RBC - NC 61 RBC - NC

Iron 43,723 RBC - NC 43,723 RBC - NC 43,723 RBC - NC

Lead 400 RBC - Pb 400 RBC - Pb 400 RBC - Pb

Manganese 1,056 BTV 1,056 BTV 1,056 BTV

Mercury 1.0 BTV 1.0 BTV 1.0 BTV

Vanadium 242 RBC - NC 242 RBC - NC 242 RBC - NC

Zinc 710 RBC - NC 710 RBC - NC 710 RBC - NC

Aroclor 1254 8.04E-02 RBC - CA 0.58 RBC - NC 0.58 RBC - NC

Aroclor 1260 8.04E-02 RBC - CA 0.58 RBC - NC 0.58 RBC - NC

Benz(a)anthracene 3.42E-02 RBC - CA 0.34 RBC - CA 3.4 RBC - CA

Benzo(a)pyrene 4.58E-03 RBC - CA 4.58E-02 RBC - CA 0.46 RBC - CA

Benzo(b)fluoranthene 4.75E-02 RBC - CA 0.48 RBC - CA 4.8 RBC - CA

Benzo(k)fluoranthene 0.50 RBC - CA 5.0 RBC - CA 50 RBC - CA

Dibenz(a,h)anthracene 6.88E-03 RBC - CA 6.88E-02 RBC - CA 0.69 RBC - CA

Indeno(1,2,3-cd)pyrene 7.36E-02 RBC - CA 0.74 RBC - CA 7.4 RBC - CA

Aluminum 64,467 RBC - NC 64,467 RBC - NC 64,467 RBC - NC

Antimony 4.5 RBC - NC 4.5 RBC - NC 4.5 RBC - NC

Arsenic 12 BTV 12 BTV 12 RBC - NC

Cadmium 4.1 BTV 4.1 BTV 4.1 BTV

Chromium 24 BTV 24 BTV 91 RBC - CA

Cobalt 16 BTV 16 BTV 16 BTV

Copper 61 RBC - NC 61 RBC - NC 61 RBC - NC

Iron 43,723 RBC - NC 43,723 RBC - NC 43,723 RBC - NC

Lead 400 RBC - Pb 400 RBC - Pb 400 RBC - Pb

Manganese 1,056 BTV 1,056 BTV 1,056 BTV

Mercury 1.0 BTV 1.0 BTV 1.0 BTV

Vanadium 242 RBC - NC 242 RBC - NC 242 RBC - NC

Zinc 710 RBC - NC 710 RBC - NC 710 RBC - NC

Aroclor 1254 8.04E-02 RBC - CA 0.58 RBC - NC 0.58 RBC - NC

Aroclor 1260 8.04E-02 RBC - CA 0.58 RBC - NC 0.58 RBC - NC

Benz(a)anthracene 3.42E-02 RBC - CA 0.34 RBC - CA 3.4 RBC - CA

Benzo(a)pyrene 4.58E-03 RBC - CA 4.58E-02 RBC - CA 0.46 RBC - CA

Benzo(b)fluoranthene 4.75E-02 RBC - CA 0.48 RBC - CA 4.8 RBC - CA

Benzo(k)fluoranthene 0.50 RBC - CA 5.0 RBC - CA 50 RBC - CA

Dibenz(a,h)anthracene 6.88E-03 RBC - CA 6.88E-02 RBC - CA 0.69 RBC - CA

Indeno(1,2,3-cd)pyrene 7.36E-02 RBC - CA 0.74 RBC - CA 7.4 RBC - CA

Exposure 
Area Exposure Scenario Exposure

Medium COC

OU1:

CARUS 

PLANT

CURRENT COMMERCIAL/

INDUSTRIAL WORKER
Surface Soil

FUTURE COMMERCIAL/

INDUSTRIAL WORKER
Subsurface Soil

CURRENT AND FUTURE

UTILITY WORKER
Subsurface Soil

RAL Basis
Human Health 

RAL
(TCR = 1E-4, THQ = 1)

FUTURE CONSTRUCTION WORKER Subsurface Soil

HYPOTHETICAL FUTURE RESIDENT

Surface Soil

Subsurface Soil

RAL Basis
Human Health 

RAL
(TCR = 1E-6, THQ = 1)

Human Health 
RAL

(TCR = 1E-5, THQ = 1)

RAL Basis
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Table 2.3.1-4

Human Health RALs for COCs in Soil/Solid Matrix

(Based on a 1E-04 Target Cancer Risk and Target HQ of 1 for Non-Cancer)

OU1: Plant and Slag Pile Areas

Matthiessen and Hegeler Zinc Company Site - LaSalle, Illinois

Exposure 
Area Exposure Scenario Exposure

Medium COC

OU1:

CARUS 

PLANT

CURRENT COMMERCIAL/

INDUSTRIAL WORKER
Surface Soil

RAL Basis
Human Health 

RAL
(TCR = 1E-4, THQ = 1)

RAL Basis
Human Health 

RAL
(TCR = 1E-6, THQ = 1)

Human Health 
RAL

(TCR = 1E-5, THQ = 1)

RAL Basis

Arsenic 12 BTV 24 RBC - CA 239 RBC - CA

Cobalt 302 RBC - NC 302 RBC - NC 302 RBC - NC

Lead 800 RBC - Pb 800 RBC - Pb 800 RBC - Pb

Manganese 21,302 RBC - NC 21,302 RBC - NC 21,302 RBC - NC

Mercury 27 RBC - NC 27 RBC - NC 27 RBC - NC

Zinc 306,600 RBC - NC 306,600 RBC - NC 306,600 RBC - NC

Hexachlorobenzene 1.1 RBC - CA 11 RBC - CA 108 RBC - CA

Arsenic 12 BTV 24 RBC - CA 239 RBC - CA

Cobalt 302 RBC - NC 302 RBC - NC 302 RBC - NC

Lead 800 RBC - Pb 800 RBC - Pb 800 RBC - Pb

Manganese 21,302 RBC - NC 21,302 RBC - NC 21,302 RBC - NC

Mercury 27 RBC - NC 27 RBC - NC 27 RBC - NC

Zinc 306,600 RBC - NC 306,600 RBC - NC 306,600 RBC - NC

Benzo(a)pyrene 0.21 RBC - CA 2.1 RBC - CA 21 RBC - CA

Hexachlorobenzene 1.1 RBC - CA 11 RBC - CA 108 RBC - CA

Arsenic 12 BTV 99 RBC - CA 995 RBC - CA

Hexachlorobenzene 4.5 RBC - CA 45 RBC - CA 449 RBC - CA

Arsenic 12 BTV 99 RBC - CA 995 RBC - CA

Hexachlorobenzene 4.5 RBC - CA 45 RBC - CA 449 RBC - CA

Arsenic 12 BTV 105 RBC - CA 1,047 RBC - CA

Lead 12,262 RBC - Pb 12,262 RBC - Pb 12,262 RBC - Pb

Manganese 90,825 RBC - NC 90,825 RBC - NC 90,825 RBC - NC

Hexachlorobenzene 5.2 RBC - CA 52 RBC - CA 521 RBC - CA

Aluminum 291,397 RBC - NC 291,397 RBC - NC 291,397 RBC - NC

Antimony 119 RBC - NC 119 RBC - NC 119 RBC - NC

Arsenic 81 RBC - CA 129 RBC - NC 129 RBC - NC

Barium 57,206 RBC - NC 57,206 RBC - NC 57,206 RBC - NC

Cadmium 263 RBC - NC 263 RBC - NC 263 RBC - NC

Cobalt 89 RBC - NC 89 RBC - NC 89 RBC - NC

Copper 11,879 RBC - NC 11,879 RBC - NC 11,879 RBC - NC

Iron 207,879 RBC - NC 207,879 RBC - NC 207,879 RBC - NC

Lead 941 RBC - Pb 941 RBC - Pb 941 RBC - Pb

Manganese 6,814 RBC - NC 6,814 RBC - NC 6,814 RBC - NC

Mercury 5.3 RBC - NC 5.3 RBC - NC 5.3 RBC - NC

Vanadium 1,485 RBC - NC 1,485 RBC - NC 1,485 RBC - NC

Zinc 89,091 RBC - NC 89,091 RBC - NC 89,091 RBC - NC

CURRENT TRESPASSER - ADOLESCENT Surface Soil

CURRENT TRESPASSER - ADULT Surface Soil Arsenic 47 RBC - CA 474 RBC - CA 4,742 RBC - CA

Arsenic 31 RBC - CA 311 RBC - CA 1,200 RBC - NC

Lead 896 RBC - Pb 896 RBC - Pb 896 RBC - Pb

FUTURE RECREATIONALIST - ADOLESCENT Subsurface Soil

FUTURE RECREATIONALIST - ADULT Subsurface Soil Arsenic 47 RBC - CA 474 RBC - CA 4,742 RBC - CA

Notes:
COC = Chemical of Concern

RAL = Remedial Action Level

RBC = Risk-Based Concentration

TCR = Target Cancer Risk

THQ = Target Hazard Quotient

CA = Cancer Endpoint

NC = Non-Cancer Endpoint

Pb = Lead Preliminary Remediation Goal calculated using the Integrated Exposure Uptake Biokinetic Model and Adult Lead Model

BTV = Background Threshold Value

Subsurface Soil

CURRENT AND FUTURE

UTILITY WORKER
Subsurface Soil

FUTURE COMMERCIAL/

INDUSTRIAL WORKER

Surface Soil

Subsurface Soil

FUTURE CONSTRUCTION WORKER Subsurface Soil

OU1:

SLAG PILE

No COCs were identified for this scenario.

FUTURE RECREATIONALIST - CHILD Subsurface Soil

No COCs were identified for this scenario.

CURRENT AND FUTURE

SITE-SPECIFIC WORKER

Surface Soil
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Table 2.3.1-5

Human Health RALs for COCs in Non-Potable Groundwater

(Based on a 1E-06 Target Cancer Risk and Target HQ of 1 for Non-Cancer)

OU1: Plant and Slag Pile Areas

Matthiessen and Hegeler Zinc Company Site - LaSalle, Illinois

Cancer (1a) Non-Cancer (1b)

TCR = 1E-06 THQ = 1

Outdoor Air No COCs were identified for this scenario.

Indoor Air Mercury (5) 12.9 -- 1.3E-01 -- 1.0E+02 101 10 -- 10 IEPA Class II

Outdoor Air No COCs were identified for this scenario.

Indoor Air Mercury (5) 12.9 -- 1.3E-01 -- 1.0E+02 101 10 -- 10 IEPA Class II

Shallow GW Chromium (6) 59.6 5.8E-06 1.1E-02 7.2E+01 3.9E+04 72 1,000 -- 72 RBC - CA

Trench Air Mercury (5) 12.9 -- 2.2E+00 -- 5.9E+00 5.9 10 -- 5.9 RBC - NC

Shallow GW Manganese 5,690 -- 5.5E-01 -- 1.0E+04 10,435 10,000 -- 10,000 IEPA Class II

Mercury (5) 12.9 -- 2.9E+01 -- 4.5E-01 0.45 10 -- 0.45 RBC - NC

1,2-Dichloroethane (7) 1.6 1.3E-07 2.1E-01 1.2E+01 7.7E+00 7.7 25 -- 7.7 RBC - NC

Outdoor Air No COCs were identified for this scenario.

Mercury (5) 12.9 -- 2.1E+00 -- 6.0E+00 6.0 10 -- 6.0 RBC - NC

Vinyl Chloride 0.55 2.9E-06 4.6E-03 1.9E-01 1.2E+02 0.19 10 -- 0.2 RBC - CA

Outdoor Air No COCs were identified for this scenario.

Indoor Air No COCs were identified for this scenario.

CURRENT AND FUTURE SITE-SPECIFIC WORKER Outdoor Air No COCs were identified for this scenario.

Manganese 19,600 -- 1.4E-01 -- 1.4E+05 136,025 10,000 -- 10,000 IEPA Class II

Trench Air No COCs were identified for this scenario.

Shallow GW Manganese 19,600 -- 1.9E+00 -- 1.0E+04 10,435 10,000 -- 10,000 IEPA Class II

Trench Air Mercury (5) 0.47 -- 1.0E+00 -- 4.5E-01 0.45 10 -- 0.45 RBC - NC

CURRENT ADOLESCENT TRESPASSER Outdoor Air No COCs were identified for this scenario.

CURRENT ADULT TRESPASSER Outdoor Air No COCs were identified for this scenario.

FUTURE CHILD RECREATIONALIST Outdoor Air No COCs were identified for this scenario.

FUTURE ADOLESCENT RECREATIONALIST Outdoor Air No COCs were identified for this scenario.

FUTURE ADULT RECREATIONALIST Outdoor Air No COCs were identified for this scenario.

Notes:
1. Risk-Based Remedial Action Level (RAL) is the minimum of the cancer (CA) and non-cancer (NC) RAL, calculated as follows:

a) RALCA = EPC x (TCR / Calculated Risk)

b) RALNC = EPC x (THQ / Calculated HQ)

where:

EPC = Exposure Point Concentration

TCR = Target Cancer Risk

THQ = Target Hazard Quotient

HQ = Hazard Quotient

2. 35 Illinois Administrative Code (IAC) Part 620.420 standards for general resource groundwater ("Class II standard").

3. Laboratory practical quantitation limit (PQL) IS TBD.

4. Human Health Remedial Action Level (RAL) selected as the minimum of the RBCCA, RBCNC, and Class II standard or, if this value is below the PQL, the PQL is selected as the RAL.

7. The non-cancer reference concentration for 1,2-dichloroethane was revised subsequent to the submittal of the HHRA.  The risk estimates and calculated RALs reflect the most recent (November 2012) toxicity data.

Exposure Area Exposure Scenario Exposure
Medium Chemical of Concern EPC

(µg/L)
RAL Basis (4)

Cancer Risk Non-Cancer HQ

CURRENT COMMERCIAL/

INDUSTRIAL WORKER

CURRENT AND FUTURE

UTILITY WORKER

Risk-Based RAL (µg/L)
Risk-Based RAL 

(1)
Laboratory PQL 

(3)
Human Health 

RAL

Calculated Risks 35 IAC Part 
620.420 

Standard (2)

Trench Air

Indoor Air

CURRENT AND FUTURE

UTILITY WORKER

OU1: SLAG 

PILE AREA

6. PQL, MCL, and risk-based RAL are for total chromium concentrations.  In the HHRA, total chromium was evaluated assuming a 1:6 hexavalent-to-trivalent ratio and utilizing the species-specific toxicity values.  Only hexavalent chromium was identified as a COC.  The total chromium risk-based RAL presented in the table was calculated by 

multiplying the hexavalent chromium risk-based RAL by 7.

5. In the HHRA, mercury was evaluated assuming the most toxic form for a given exposure pathway.  Thus, toxicity values for elemental mercury were used to evaluate inhalation pathways.  This approach inherently assumes that mercury is present as 100% elemental mercury and, therefore, likely overestimates risk.  Thus, the RALs are also 

conservatively biased.

OU1: PLANT 

AREA

HYPOTHETICAL FUTURE RESIDENT

FUTURE COMMERCIAL/

INDUSTRIAL WORKER

FUTURE

CONSTRUCTION WORKER

FUTURE COMMERCIAL/

INDUSTRIAL WORKER

FUTURE

CONSTRUCTION WORKER
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Table 2.3.1-6

Human Health RALs for COCs in Non-Potable Groundwater

(Based on a 1E-05 Target Cancer Risk and Target HQ of 1 for Non-Cancer)

OU1: Plant and Slag Pile Areas

Matthiessen and Hegeler Zinc Company Site - LaSalle, Illinois

Cancer (1a) Non-Cancer (1b)

TCR = 1E-05 THQ = 1

Outdoor Air No COCs were identified for this scenario.

Indoor Air Mercury (5) 12.9 -- 1.3E-01 -- 1.0E+02 101 10 -- 10 IEPA Class II

Outdoor Air No COCs were identified for this scenario.

Indoor Air Mercury (5) 12.9 -- 1.3E-01 -- 1.0E+02 101 10 -- 10 IEPA Class II

Shallow GW Chromium (6) 59.6 5.8E-06 1.1E-02 7.2E+02 3.9E+04 722 1,000 -- 722 RBC - CA

Trench Air Mercury (5) 12.9 -- 2.2E+00 -- 5.9E+00 5.9 10 -- 5.9 RBC - NC

Shallow GW Manganese 5,690 -- 5.5E-01 -- 1.0E+04 10,435 10,000 -- 10,000 IEPA Class II

Mercury (5) 12.9 -- 2.9E+01 -- 4.5E-01 0.45 10 -- 0.45 RBC - NC

1,2-Dichloroethane (7) 1.6 1.3E-07 2.1E-01 1.2E+02 7.7E+00 7.7 25 -- 7.7 RBC - NC

Outdoor Air No COCs were identified for this scenario.

Mercury (5) 12.9 -- 2.1E+00 -- 6.0E+00 6.0 10 -- 6.0 RBC - NC

Vinyl Chloride 0.55 2.9E-06 4.6E-03 1.9E+00 1.2E+02 1.9 10 -- 1.9 RBC - CA

Outdoor Air No COCs were identified for this scenario.

Indoor Air No COCs were identified for this scenario.

CURRENT AND FUTURE SITE-SPECIFIC WORKER Outdoor Air No COCs were identified for this scenario.

Shallow GW Manganese 19,600 -- 1.4E-01 -- 1.4E+05 136,025 10,000 -- 10,000 IEPA Class II

Trench Air No COCs were identified for this scenario.

Shallow GW Manganese 19,600 -- 1.9E+00 -- 1.0E+04 10,435 10,000 -- 10,000 IEPA Class II

Trench Air Mercury (5) 0.47 -- 1.0E+00 -- 4.5E-01 0.45 10 -- 0.45 RBC - NC

CURRENT ADOLESCENT TRESPASSER Outdoor Air No COCs were identified for this scenario.

CURRENT ADULT TRESPASSER Outdoor Air No COCs were identified for this scenario.

FUTURE CHILD RECREATIONALIST Outdoor Air No COCs were identified for this scenario.

FUTURE ADOLESCENT RECREATIONALIST Outdoor Air No COCs were identified for this scenario.

FUTURE ADULT RECREATIONALIST Outdoor Air No COCs were identified for this scenario.

Notes:
1. Risk-Based Remedial Action Level (RAL) is the minimum of the cancer (CA) and non-cancer (NC) RAL, calculated as follows:

a) RALCA = EPC x (TCR / Calculated Risk)

b) RALNC = EPC x (THQ / Calculated HQ)

where:

EPC = Exposure Point Concentration

TCR = Target Cancer Risk

THQ = Target Hazard Quotient

HQ = Hazard Quotient

2. 35 Illinois Administrative Code (IAC) Part 620.420 standards for general resource groundwater ("Class II standard").

3. Laboratory practical quantitation limit (PQL) IS TBD.

4. Human Health Remedial Action Level (RAL) selected as the minimum of the RBCCA, RBCNC, and Class II standard or, if this value is below the PQL, the PQL is selected as the RAL.

7. The non-cancer reference concentration for 1,2-dichloroethane was revised subsequent to the submittal of the HHRA.  The risk estimates and calculated RALs reflect the most recent (November 2012) toxicity data.

35 IAC Part 
620.420 

Standard (2)

Risk-Based RAL 
(1)

5. In the HHRA, mercury was evaluated assuming the most toxic form for a given exposure pathway.  Thus, toxicity values for elemental mercury were used to evaluate inhalation pathways.  This approach inherently assumes that mercury is present as 100% elemental mercury and, therefore, likely overestimates risk.  Thus, the RALs are also 

conservatively biased.

EPC
(µg/L)

Trench Air

HYPOTHETICAL FUTURE RESIDENT

Risk-Based RAL (µg/L)

OU1: SLAG 

PILE

FUTURE COMMERCIAL/

INDUSTRIAL WORKER

CURRENT AND FUTURE

UTILITY WORKER

FUTURE

CONSTRUCTION WORKER

Chemical of Concern

6. PQL, MCL, and risk-based RAL are for total chromium concentrations.  In the HHRA, total chromium was evaluated assuming a 1:6 hexavalent-to-trivalent ratio and utilizing the species-specific toxicity values.  Only hexavalent chromium was identified as a COC.  The total chromium risk-based RAL presented in the table was calculated by 

multiplying the hexavalent chromium risk-based RAL by 7.

RAL Basis (4)

Cancer Risk Non-Cancer HQ

OU1: CARUS 

PLANT

CURRENT COMMERCIAL/

INDUSTRIAL WORKER

FUTURE COMMERCIAL/

INDUSTRIAL WORKER

CURRENT AND FUTURE

UTILITY WORKER

FUTURE

CONSTRUCTION WORKER

Indoor Air

Laboratory PQL 
(3)

Human Health 
RAL

Calculated Risks
Exposure Area Exposure Scenario Exposure

Medium
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Table 2.3.1-7

Human Health RALs for COCs in Non-Potable Groundwater

(Based on a 1E-04 Target Cancer Risk and Target HQ of 1 for Non-Cancer)

OU1: Plant and Slag Pile Areas

Matthiessen and Hegeler Zinc Company Site - LaSalle, Illinois

Cancer (1a) Non-Cancer (1b)

TCR = 1E-04 THQ = 1

Outdoor Air No COCs were identified for this scenario.

Indoor Air Mercury (5) 12.9 -- 1.3E-01 -- 1.0E+02 101 10 -- 10 IEPA Class II

Outdoor Air No COCs were identified for this scenario.

Indoor Air Mercury (5) 12.9 -- 1.3E-01 -- 1.0E+02 101 10 -- 10 IEPA Class II

Shallow GW Chromium (6) 59.6 5.8E-06 1.1E-02 7.2E+03 3.9E+04 7,218 1,000 -- 1000 IEPA Class II

Trench Air Mercury (5) 12.9 -- 2.2E+00 -- 5.9E+00 5.9 10 -- 5.9 RBC - NC

Shallow GW Manganese 5,690 -- 5.5E-01 -- 1.0E+04 10,435 10,000 -- 10,000 IEPA Class II

Mercury (5) 12.9 -- 2.9E+01 -- 4.5E-01 0.45 10 -- 0.45 RBC - NC

1,2-Dichloroethane (7) 1.6 1.3E-07 2.1E-01 1.2E+03 7.7E+00 7.7 25 -- 7.7 RBC - NC

Outdoor Air No COCs were identified for this scenario.

Mercury (5) 12.9 -- 2.1E+00 -- 6.0E+00 6.0 10 -- 6.0 RBC - NC

Vinyl Chloride 0.55 2.9E-06 4.6E-03 1.9E+01 1.2E+02 19 10 -- 10.0 IEPA Class II

Outdoor Air No COCs were identified for this scenario.

Indoor Air No COCs were identified for this scenario.

CURRENT AND FUTURE SITE-SPECIFIC WORKER Outdoor Air No COCs were identified for this scenario.

Shallow GW Manganese 19,600 -- 1.4E-01 -- 1.4E+05 136,025 10,000 -- 10,000 IEPA Class II

Trench Air No COCs were identified for this scenario.

Shallow GW Manganese 19,600 -- 1.9E+00 -- 1.0E+04 10,435 10,000 -- 10,000 IEPA Class II

Trench Air Mercury (5) 0.47 -- 1.0E+00 -- 4.5E-01 0.45 10 -- 0.45 RBC - NC

CURRENT ADOLESCENT TRESPASSER Outdoor Air No COCs were identified for this scenario.

CURRENT ADULT TRESPASSER Outdoor Air No COCs were identified for this scenario.

FUTURE CHILD RECREATIONALIST Outdoor Air No COCs were identified for this scenario.

FUTURE ADOLESCENT RECREATIONALIST Outdoor Air No COCs were identified for this scenario.

FUTURE ADULT RECREATIONALIST Outdoor Air No COCs were identified for this scenario.

Notes:
1. Risk-Based Remedial Action Level (RAL) is the minimum of the cancer (CA) and non-cancer (NC) RAL, calculated as follows:

a) RALCA = EPC x (TCR / Calculated Risk)

b) RALNC = EPC x (THQ / Calculated HQ)

where:

EPC = Exposure Point Concentration

TCR = Target Cancer Risk

THQ = Target Hazard Quotient

HQ = Hazard Quotient

2. 35 Illinois Administrative Code (IAC) Part 620.420 standards for general resource groundwater ("Class II standard").

3. PQL is based on Contract Laboratory Program's (CLP) Contract Required Quantitation Limits (CRQL) except for Hexavalent Chromium, which is based on SW-846 Method 7196. 

4. Human Health Remedial Action Level (RAL) selected as the minimum of the RBCCA, RBCNC, and Class II standard or, if this value is below the PQL, the PQL is selected as the RAL.

7. The non-cancer reference concentration for 1,2-dichloroethane was revised subsequent to the submittal of the HHRA.  The risk estimates and calculated RALs reflect the most recent (November 2012) toxicity data.

6. PQL, MCL, and risk-based RAL are for total chromium concentrations.  In the HHRA, total chromium was evaluated assuming a 1:6 hexavalent-to-trivalent ratio and utilizing the species-specific toxicity values.  Only hexavalent chromium was identified as a COC.  The total chromium risk-based RAL presented in the table was calculated by 

multiplying the hexavalent chromium risk-based RAL by 7.

Calculated Risks
Exposure Area Exposure Scenario Exposure

Medium Chemical of Concern EPC
(µg/L)

RAL Basis (4)

Cancer Risk Non-Cancer HQ

OU1: CARUS 

PLANT

CURRENT COMMERCIAL/

INDUSTRIAL WORKER

FUTURE COMMERCIAL/

INDUSTRIAL WORKER

CURRENT AND FUTURE

UTILITY WORKER

FUTURE

CONSTRUCTION WORKER Trench Air

Laboratory PQL 
(3)

Human Health 
RAL

5. In the HHRA, mercury was evaluated assuming the most toxic form for a given exposure pathway.  Thus, toxicity values for elemental mercury were used to evaluate inhalation pathways.  This approach inherently assumes that mercury is present as 100% elemental mercury and, therefore, likely overestimates risk.  Thus, the RALs are also 

conservatively biased.

Indoor Air

OU1: SLAG 

PILE

FUTURE COMMERCIAL/

INDUSTRIAL WORKER

CURRENT AND FUTURE

UTILITY WORKER

FUTURE

CONSTRUCTION WORKER

HYPOTHETICAL FUTURE RESIDENT

Risk-Based RAL (µg/L)
Risk-Based RAL 

(1)

35 IAC Part 
620.420 

Standard (2)
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Table 2.3.1-8

Summary of Human Health RALs for COCs in Non-Potable Groundwater

OU1: Plant and Slag Pile Areas

Matthiessen and Hegeler Zinc Company Site - LaSalle, Illinois

Outdoor Air No COCs were identified for this scenario. -- -- -- -- -- --

Indoor Air Mercury 1.00E+01 Class II 1.00E+01 Class II 1.00E+01 Class II

Outdoor Air No COCs were identified for this scenario. -- -- -- -- -- --

Indoor Air Mercury 1.00E+01 Class II 1.00E+01 Class II 1.00E+01 Class II

Shallow GW Chromium 7.22E+01 RBC - CA 7.22E+02 RBC - CA 1.00E+03 Class II

Trench Air Mercury 5.87E+00 RBC - NC 5.87E+00 RBC - NC 5.87E+00 RBC - NC

Shallow GW Manganese 1.00E+04 Class II 1.00E+04 Class II 1.00E+04 Class II

Mercury 4.50E-01 RBC - NC 4.50E-01 RBC - NC 4.50E-01 RBC - NC

1,2-Dichloroethane 7.70E+00 RBC - NC 7.70E+00 RBC - NC 7.70E+00 RBC - NC

Outdoor Air No COCs were identified for this scenario. -- -- -- -- -- --

Mercury 6.03E+00 RBC - NC 6.03E+00 RBC - NC 6.03E+00 RBC - NC

Vinyl Chloride 1.90E-01 RBC - CA 1.90E+00 RBC - CA 1.00E+01 Class II

Outdoor Air No COCs were identified for this scenario. -- -- -- -- -- --

Indoor Air No COCs were identified for this scenario. -- -- -- -- -- --

CURRENT AND FUTURE SITE-SPECIFIC WORKER Outdoor Air No COCs were identified for this scenario. -- -- -- -- -- --

Shallow GW Manganese 1.00E+04 Class II 1.00E+04 Class II 1.00E+04 Class II

Trench Air No COCs were identified for this scenario. -- -- -- -- -- --

Shallow GW Manganese 1.00E+04 Class II 1.00E+04 Class II 1.00E+04 Class II

Trench Air Mercury 4.50E-01 RBC - NC 4.50E-01 RBC - NC 4.50E-01 RBC - NC

CURRENT ADOLESCENT TRESPASSER Outdoor Air No COCs were identified for this scenario. -- -- -- -- -- --

CURRENT ADULT TRESPASSER Outdoor Air No COCs were identified for this scenario. -- -- -- -- -- --

FUTURE CHILD RECREATIONALIST Outdoor Air No COCs were identified for this scenario. -- -- -- -- -- --

FUTURE ADOLESCENT RECREATIONALIST Outdoor Air No COCs were identified for this scenario. -- -- -- -- -- --

FUTURE ADULT RECREATIONALIST Outdoor Air No COCs were identified for this scenario. -- -- -- -- -- --

GW Cadmium 5.00E+01 Class II 5.00E+01 Class II 5.00E+01 Class II

GW Iron 5.00E+03 Class II 5.00E+03 Class II 5.00E+03 Class II

GW Manganese 1.00E+04 Class II 1.00E+04 Class II 1.00E+04 Class II

GW Zinc 1.00E+04 Class II 1.00E+04 Class II 1.00E+04 Class II

GW Sulfate 4.00E+05 Class II 4.00E+05 Class II 4.00E+05 Class II

Notes:
COC = Chemical of Concern

RAL = Remedial Action Level

TCR = Target Cancer Risk

THQ = Target Hazard Quotient

RBC = Risk-Based Concentration

CA = Cancer Endpoint

NC = Non-Cancer Endpoint

Class II = IEPA Class II "General Use" standard per 35 Illinois Administrative Code (IAC) Part 620.420

Human Health 
RAL

(TCR = 1E-6, THQ = 1)

Exposure 
Area Exposure Scenario Exposure

Medium COC RAL Basis
Human Health 

RAL
(TCR = 1E-5, THQ = 1)

RAL Basis
Human Health 

RAL
(TCR = 1E-4, THQ = 1)

RAL Basis

OU1: SLAG 

PILE

FUTURE COMMERCIAL/

INDUSTRIAL WORKER

CURRENT AND FUTURE

UTILITY WORKER

FUTURE

CONSTRUCTION WORKER

OU1-Wide GENERAL USE

Trench Air

HYPOTHETICAL FUTURE RESIDENT
Indoor Air

OU1: CARUS 

PLANT

CURRENT COMMERCIAL/

INDUSTRIAL WORKER

FUTURE COMMERCIAL/

INDUSTRIAL WORKER

CURRENT AND FUTURE

UTILITY WORKER

FUTURE

CONSTRUCTION WORKER

1 of 1



Table 2.3.2.2-1
OU2 Soil Remedial Action Levels

Matthiessen and Hegeler Zinc Company Site - Operable Unit 2

Investigation 
Area Exposure Area Exposure

Medium Chemical of Concern
1E-04 Remedial 

Action Level 
(mg/kg)

1E-04 Basis
1E-05 Remedial 

Action Level 
(mg/kg)

1E-05 Basis
1E-06 Remedial 

Action Level 
(mg/kg)

1E-06 Basis

Antimony 118.79 RBC 118.79 RBC 118.79 RBC
Aroclor-1248 10.62 RBC 7.44 RBC 0.74 RBC
Aroclor-1260 4.18 RBC 4.18 RBC 0.74 RBC

Arsenic 128.72 RBC 25.53 RBC 11.80 BTV
Asbestos

Benzo(a)anthracene 210.97 RBC 21.10 RBC 2.11 RBC
Benzo(a)pyrene 21.10 RBC 2.11 RBC 0.21 RBC

Benzo(b)fluoranthene 210.97 RBC 21.10 RBC 2.11 RBC
Cadmium 263.89 RBC 263.89 RBC 263.89 RBC

Chromium, hexavalent 2148.53 RBC 214.85 RBC 21.49 RBC
Cobalt 88.62 RBC 88.62 RBC 88.62 RBC

Dibenzo(a,h)anthracene 21.10 RBC 2.11 RBC 0.21 RBC
Indeno(1,2,3-cd)pyrene 1068.23 RBC 106.82 RBC 10.68 RBC

Lead 800.00 PRG 800.00 PRG 800.00 PRG
Manganese 6778.47 RBC 6778.47 RBC 6778.47 RBC

Mercury 4.78 RBC 4.78 RBC 4.78 RBC
Thallium 3.15 BTV 3.15 BTV 3.15 BTV

Zinc 89090.91 RBC 89090.91 RBC 89090.91 RBC
Antimony 118.79 RBC 118.79 RBC 118.79 RBC

Aroclor-1248 10.62 RBC 7.44 RBC 0.74 RBC
Aroclor-1260 4.18 RBC 4.18 RBC 0.74 RBC

Arsenic 128.72 RBC 25.53 RBC 11.80 BTV
Benzo(a)anthracene 210.97 RBC 21.10 RBC 2.11 RBC

Benzo(a)pyrene 21.10 RBC 2.11 RBC 0.21 RBC
Benzo(b)fluoranthene 210.97 RBC 21.10 RBC 2.11 RBC

Cadmium 263.89 RBC 263.89 RBC 263.89 RBC
Chromium, hexavalent 2148.53 RBC 214.85 RBC 21.49 RBC

Cobalt 88.62 RBC 88.62 RBC 88.62 RBC
Dibenzo(a,h)anthracene 21.10 RBC 2.11 RBC 0.21 RBC
Indeno(1,2,3-cd)pyrene 1068.23 RBC 106.82 RBC 10.68 RBC

Lead 800.00 PRG 800.00 PRG 800.00 PRG
Manganese 6778.47 RBC 6778.47 RBC 6778.47 RBC

Mercury 4.78 RBC 4.78 RBC 4.78 RBC
Thallium 3.15 BTV 3.15 BTV 3.15 BTV

Zinc 89090.91 RBC 89090.91 RBC 89090.91 RBC

1%

Main Plant Area

Surface Soil

Subsurface Soil

IA 3- Former Main 
Industrial (MIA) 
Area

Page 1 of 3



Table 2.3.2.2-1
OU2 Soil Remedial Action Levels

Matthiessen and Hegeler Zinc Company Site - Operable Unit 2

Investigation 
Area Exposure Area Exposure

Medium Chemical of Concern
1E-04 Remedial 

Action Level 
(mg/kg)

1E-04 Basis
1E-05 Remedial 

Action Level 
(mg/kg)

1E-05 Basis
1E-06 Remedial 

Action Level 
(mg/kg)

1E-06 Basis

Antimony 7.87 RBC 7.87 RBC 7.87 RBC

Arsenic 18.15 RBC 11.80 BTV 11.80 BTV
Benzo(a)anthracene 4.10 RBC 0.41 RBC 0.17 PQL

Benzo(a)pyrene 0.54 RBC 0.17 PQL 0.17 PQL
Benzo(b)fluoranthene 1.10 RBC 0.17 PQL 0.17 PQL

Cadmium 6.36 RBC 6.36 RBC 6.36 RBC
Chromium, hexavalent 17.94 RBC 1.79 RBC 1.00 PQL

Copper 120.08 RBC 120.08 RBC 120.08 RBC
Lead 400 PRG 400 PRG 400 PRG

Manganese 1056.00 BTV 1056.00 BTV 1056.00 BTV
Zinc 1378.66 RBC 1378.66 RBC 1378.66 RBC

Antimony 7.87 RBC 7.87 RBC 7.87 RBC
Arsenic 18.15 RBC 11.80 BTV 11.80 BTV

Benzo(a)anthracene 4.10 RBC 0.41 RBC 0.17 PQL
Benzo(a)pyrene 0.54 RBC 0.17 PQL 0.17 PQL

Benzo(b)fluoranthene 1.10 RBC 0.17 PQL 0.17 PQL
Cadmium 6.36 RBC 6.36 RBC 6.36 RBC

Chromium, hexavalent 17.94 RBC 1.79 RBC 1.00 PQL
Copper 120.08 RBC 120.08 RBC 120.08 RBC

Manganese 1056.00 BTV 1056.00 BTV 1056.00 BTV
Zinc 1378.66 RBC 1378.66 RBC 1378.66 RBC

Aroclor-1260 4.18 RBC 4.18 RBC 0.74 RBC

Arsenic 128.92 RBC 25.53 RBC 11.80 BTV
Asbestos

Benzo(a)pyrene 21.10 RBC 2.11 RBC 0.21 RBC
Dibenzo(a,h)anthracene 21.10 RBC 2.11 RBC 0.21 RBC

Lead 800 PRG 800 PRG 800 PRG
Manganese 6950.60 RBC 6950.60 RBC 6950.60 RBC

Thallium 3.15 BTV 3.15 BTV 3.15 BTV
Aroclor-1260 4.18 RBC 4.18 RBC 0.74 RBC

Arsenic 128.92 RBC 25.53 RBC 11.80 BTV
Benzo(a)pyrene 21.10 RBC 2.11 RBC 0.21 RBC

Dibenzo(a,h)anthracene 21.10 RBC 2.11 RBC 0.21 RBC
Lead 800 PRG 800 PRG 800 PRG

Manganese 6950.60 RBC 6950.60 RBC 6950.60 RBC
Thallium 3.15 BTV 3.15 BTV 3.15 BTV

1%

Building 100 

Surface Soil

Subsurface Soil

Wooded Area North

Surface Soil

Subsurface Soil

IA 1 - Building 
100 (B100) Area

IA 4 - North (N) 
Area

Page 2 of 3



Table 2.3.2.2-1
OU2 Soil Remedial Action Levels

Matthiessen and Hegeler Zinc Company Site - Operable Unit 2

Investigation 
Area Exposure Area Exposure

Medium Chemical of Concern
1E-04 Remedial 

Action Level 
(mg/kg)

1E-04 Basis
1E-05 Remedial 

Action Level 
(mg/kg)

1E-05 Basis
1E-06 Remedial 

Action Level 
(mg/kg)

1E-06 Basis

Aroclor-1248 4.18 RBC 4.18 RBC 0.74 RBC

Arsenic 128.82 RBC 25.54 RBC 11.80 BTV
Asbestos

Benzo(a)anthracene 210.98 RBC 21.10 RBC 2.11 RBC
Benzo(a)pyrene 21.10 RBC 2.11 RBC 0.21 RBC

Benzo(b)fluoranthene 210.98 RBC 21.10 RBC 2.11 RBC
Copper 11878.79 RBC 11878.79 RBC 11878.79 RBC

Cyanide 3.00 RBC 3.00 RBC 3.00 RBC
Dibenzo(a,h)anthracene 21.10 RBC 2.11 RBC 0.21 RBC
Indeno(1,2,3-cd)pyrene 210.98 RBC 21.10 RBC 2.11 RBC

Lead 800 PRG 800 PRG 800 PRG
Trichloroethene 3.24 RBC 3.24 RBC 3.24 RBC

Zinc 89090.91 RBC 89090.91 RBC 89090.91 RBC
Aroclor-1248 4.18 RBC 4.18 RBC 0.74 RBC

Arsenic 128.82 RBC 25.54 RBC 11.80 BTV
Benzo(a)anthracene 210.98 RBC 21.10 RBC 2.11 RBC

Benzo(a)pyrene 21.10 RBC 2.11 RBC 0.21 RBC
Benzo(b)fluoranthene 210.98 RBC 21.10 RBC 2.11 RBC

Copper 11878.79 RBC 11878.79 RBC 11878.79 RBC
Cyanide 3.00 RBC 3.00 RBC 3.00 RBC

Dibenzo(a,h)anthracene 21.10 RBC 2.11 RBC 0.21 RBC
Indeno(1,2,3-cd)pyrene 210.98 RBC 21.10 RBC 2.11 RBC

Lead 800 PRG 800 PRG 800 PRG
Trichloroethene 3.24 RBC 3.24 RBC 3.24 RBC

Zinc 89090.91 RBC 89090.91 RBC 89090.91 RBC

Arsenic 23.21 RBC 11.80 BTV 11.80 BTV

Cadmium 6.36 RBC 6.36 RBC 6.36 RBC
Chromium, hexavalent 18.09 RBC 1.81 RBC 1.00 PQL

Lead 400 PRG 400.00 PRG 400.00 PRG
Manganese 1056.00 BTV 1056.00 BTV 1056.00 BTV

Zinc 1378.66 RBC 1378.66 RBC 1378.66 RBC
Arsenic 23.21 11.80 BTV 11.80 BTV

Lead 400 PRG 400 PRG 400 PRG

Notes
1. Surface soil represents 0-2 ft bgs interval. Subsurface soil represents 2-10 ft bgs interval.
2. PQL is based on Contract Laboratory Program's (CLP) Contract Required Quantitation Limits (CRQL) except for Hexavalent Chromium, which is based on SW-846 Method 7196. 

1%

Off-Site Residential 
Area 

Surface Soil

Subsurface Soil

Rolling Mill Area

Surface Soil

Subsurface Soil

IA 2 - Rolling Mill 
(RM) Area

IA 5 - Residential 
(RES) Area

Page 3 of 3



Table 2.3.2.2-2
OU2 GW Remedial Action Levels

Matthiessen and Hegeler Zinc Company Site - Operable Unit 2

Exposure Area Exposure
Medium Chemical of Concern 1E-04 Remedial 

Action Level (µg/L) 1E-04 Basis 1E-05 Remedial 
Action Level (µg/L) 1E-05 Basis 1E-06 Remedial 

Action Level (µg/L) 1E-06 Basis

Trichloroethene 25                              IEPA Class II 25                              IEPA Class II 25                              IEPA Class II
Vinyl chloride 10                              IEPA Class II 10                              IEPA Class II 10                              IEPA Class II
Chloroform 137.88                       RBC 43.47                         RBC 4.35                           RBC

Naphthalene 82.07                         RBC 82.07                         RBC 30.53                         RBC
Building 100 Hot Spot Groundwater No chemicals of concern were identified for this exposure scenario.

Rolling Mill Area Groundwater Trichloroethene 132.26                       RBC 132.26                       RBC 48.75                         RBC

Exposure Area Exposure
Medium Chemical of Concern

Cadmium
Cobalt
Iron
Lead
Manganese
Selenium
Zinc

Notes
1. Groundwater RALs are based on non-potable groundwater uses only.
2. No ecological risks are included for groundwater.
3. Groundwater RALs apply to all of OU2 groundwater.
4. All Exposure Areas does not include Residential Area
5. No inorganic constituents exceeded risk of 1E-06

OU2-wide 
(All Exposure Areas) 4

Groundwater IEPA Class II 5

50
1,000
5,000
100

10,000
50

10,000

BasisRemedial Action Level (µg/L)

Main Plant Area Groundwater

Wooded Area North Groundwater
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Table 2.4.1-1 

OU1 General Response Actions 

Matthiessen and Hegeler Zinc Company Site 

LaSalle, Illinois 

Page 1 of 4 
Table 2.4.1-1 

 

SOIL/SOLID MATRIX (INCLUDES SLAG AND DEBRIS CO-DISPOSED WITH SLAG) 

General Response Actions Description/Comments Applicable OU1 

Site Areas 

No Action  CERCLA-mandated No Action alternative. 

 No action will be evaluated at the site with respect to site remediation. 

 Plant Area 

 Slag Pile 

Institutional Controls  Include administrative mechanisms such as deed restrictions or use 

designations.  

 Include physical actions such as posting, fencing, and security to 

restrict access and use. 

 Include notices to utility and construction workers and/or health and 

safety plans to address risk scenarios. 

 Plant Area 

 Slag Pile 

Monitored Natural Attenuation 

(MNA) 
 MNA uses known, ongoing natural processes to contain, destroy, 

transform, or otherwise reduce the bioavailability or toxicity of COCs 

in soil. 

 Monitoring to ensure risk reduction is progressing as anticipated is a 

key element of a MNA remedy. 

 MNA commonly applied to intrinsic degradation of organic COCs 

(e.g., petroleum compounds and chlorinated solvents).  However, 

MNA has been documented for inorganic COC such as metals in 

cases in which favorable, naturally-occurring changes in groundwater 

geochemistry lead to metals sequestration. 

 Plant Area 

 Slag Pile 

Removal  Excavation of impacted soils. 

 Conducted in conjunction with off-site disposal or on-site 

consolidation. 

 Plant Area 

 Slag Pile 

Containment  For soils, containment generally entails capping to isolate impacted 

soil from human or ecological receptors. 

 Plant Area 

 Slag Pile 



Table 2.4.1-1 

OU1 General Response Actions 

Matthiessen and Hegeler Zinc Company Site 

LaSalle, Illinois 

Page 2 of 4 
Table 2.4.1-1 

General Response Actions Description/Comments Applicable OU1 

Site Areas 

In-situ Treatment  Remedies that involve processes implemented in place, without 

removal of the soil, to contain, destroy, or otherwise reduce the 

bioavailability or toxicity of contaminants in soil. 

 May involve physical, chemical, or biological processes. 

 Plant Area 

 Slag Pile 

Ex-situ Treatment  Excavation and treatment to contain, destroy, or otherwise reduce the 

bioavailability or toxicity of contaminants in soil. 

 Treated material may be disposed of off-site or consolidated on-site. 

 May involve physical, chemical, or biological processes. 

 Plant Area 

 Slag Pile 

Physical Slope Stabilization  Physical stabilization (in the context of OU1) is limited to methods to 

reduce the potential for erosion of slag material, including into the 

Little Vermilion River. 

 Slag Pile 

Riverbank Erosion Control  Measures to prevent erosion of soil both for protection of 

implemented upland remedial measures and to prevent eroded soil 

movement into the Little Vermilion River. 

 Slag Pile 

Runoff Control  Physical actions to contain, treat, and/or direct runoff away from 

sensitive receptors such as the Little Vermilion River. 

 

 Slag Pile 

 

  



Table 2.4.1-1 

OU1 General Response Actions 

Matthiessen and Hegeler Zinc Company Site 

LaSalle, Illinois 
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GROUNDWATER 

General Response Actions Description/Comments Applicable OU1 

Site Areas 

No Action  CERCLA-mandated No Action alternative. 

 No action will be evaluated at the site with respect to site remediation. 

 Plant Area 

 Slag Pile 

Institutional Controls  Include administrative mechanisms such as deed restrictions or use 

designations.  

 Include physical actions such as posting and fencing to restrict access 

and use. 

 Include notices to utility and construction workers and/or health and 

safety plans to address risk scenarios. 

 Plant Area 

 Slag Pile 

Monitored Natural Attenuation  MNA uses known, ongoing natural processes to contain, destroy, 

transform, or otherwise reduce the bioavailability or toxicity of COCs 

in groundwater. 

 Monitoring to ensure risk reduction is progressing as anticipated is a 

key element of a MNA remedy. 

 MNA commonly applied to intrinsic degradation of organic COCs 

(e.g., petroleum compounds and chlorinated solvents).  However, 

MNA has been documented for inorganic COC such as metals in cases 

in which favorable, naturally-occurring changes in groundwater 

geochemistry lead to metals sequestration. 

 Plant Area 

 Slag Pile 

Removal and Ex-situ Treatment  Removal of impacted groundwater through pumping and/or gravity-

driven collection mechanisms (e.g., trenches). 

 Conducted in conjunction with treatment followed by either on-site re-

injection or evapotranspiration or discharge either under National 

Pollutant Discharge Elimination System (NPDES) Permit or to the 

local publically owned treatment works (POTW). 

 Plant Area 

 Slag Pile 
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OU1 General Response Actions 

Matthiessen and Hegeler Zinc Company Site 

LaSalle, Illinois 
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General Response Actions Description/Comments Applicable OU1 

Site Areas 

In-situ Treatment  Remedies that involve implemented in situ processes to contain, 

destroy, or otherwise reduce the bioavailability or toxicity of 

contaminants in groundwater. 

 May involve physical, chemical, or biological processes. 

 Plant Area 

 Slag Pile 

 

 



TABLE 2.4.2-1 
OU2 GENERAL RESPONSE ACTIONS  

MATTHIESSEN AND HEGELER ZINC COMPANY SITE – OPERABLE UNIT 2 

1 of 5 

General Response 
Actions (GRA) 

Description/Comments Applicable OU2 
Investigation Areas 

Soil/Solid GRAs 

No Action  Under the CERCLA-mandated no-action alternative, no action will be
taken at the Site with respect to remediation.

 1-Building 100
 2-Rolling Mill
 3-Former Main Industrial

Area
 4- North Area
 5- Residential Area

Institutional Controls  This GRA includes administrative mechanisms such as deed 
restrictions and use designations, as well as physical actions such as 
posting and fencing to restrict Site access and use. 

 1-Building 100
 2-Rolling Mill
 3-Former Main Industrial

Area
 4- North Area
 5- Residential Area

Monitored Natural 
Attenuation (MNA) 

 MNA uses known, ongoing natural processes to contain, destroy, or
otherwise reduce the bioavailability or toxicity of contaminants in soil.
A key element of MNA is monitoring to ensure that risk reduction is
progressing as anticipated.

 1-Building 100
 2-Rolling Mill
 3-Former Main Industrial

Area
 4- North Area
 5- Residential Area

Removal  This GRA involves the excavation of impacted soils.  1-Building 100
 2-Rolling Mill
 3-Former Main Industrial

Area



TABLE 2.4.2-1 
OU2 GENERAL RESPONSE ACTIONS  

MATTHIESSEN AND HEGELER ZINC COMPANY SITE – OPERABLE UNIT 2 

2 of 5 

General Response 
Actions (GRA) 

Description/Comments Applicable OU2 
Investigation Areas 

Soil/Solid GRAs 
 4- North Area
 5- Residential Area

Disposal  This GRA includes the disposal of excavated soils at an off-site facility.  1-Building 100
 2-Rolling Mill
 3-Former Main Industrial

Area
 4- North Area
 5- Residential Area

Containment  For soils, containment generally entails capping to isolate impacted soil from
human and ecological receptors.

 1-Building 100
 2-Rolling Mill
 3-Former Main Industrial

Area
 4- North Area
 5- Residential Area

In Situ Treatment  This GRA includes remedies that involve implemented processes to contain,
destroy, or otherwise reduce the bioavailability or toxicity of contaminants in
soil.  This GRA may involve physical, chemical, or biological processes.

 1-Building 100
 2-Rolling Mill
 3-Former Main Industrial

Area
 4- North Area
 5- Residential Area



TABLE 2.4.2-1 
OU2 GENERAL RESPONSE ACTIONS  

MATTHIESSEN AND HEGELER ZINC COMPANY SITE – OPERABLE UNIT 2 

3 of 5 

General Response 
Actions (GRA) 

Description/Comments Applicable OU2 
Investigation Areas 

Soil/Solid GRAs 

Ex Situ Treatment  This GRA includes remedies that involve implemented processes to contain,
destroy, or otherwise reduce the bioavailability or toxicity of contaminants in
soil.  This GRA may involve physical, chemical, or biological processes.
Treatment may be conducted at on- or off-site facilities.

 1-Building 100
 2-Rolling Mill
 3-Former Main Industrial

Area
 4- North Area
 5- Residential Area



TABLE 2.4.2-1 
OU2 GENERAL RESPONSE ACTIONS  

MATTHIESSEN AND HEGELER ZINC COMPANY SITE – OPERABLE UNIT 2 

4 of 5 

General Response 
Actions (GRA) 

Description/Comments Applicable OU2 Areas 

Groundwater GRAs 
No Action  Under the CERCLA-mandated no-action alternative, no action will be

taken at the Site with respect to remediation.
 OU2-wide groundwater

Institutional Controls  This GRA includes administrative mechanisms such as deed 
restrictions and use designations, as well as physical actions such as 
posting and fencing to restrict Site access and use. 

 OU2-wide groundwater

Monitored Natural 
Attenuation (MNA) 

 MNA uses known, ongoing natural processes to contain, destroy, or
otherwise reduce the bioavailability or toxicity of contaminants in soil.
A key element of MNA is monitoring to ensure that risk reduction is
progressing as anticipated.

 OU2-wide groundwater

Removal   This GRA involves the removal of impacted groundwater.  OU2-wide groundwater
Discharge  This GRA involves the disposal of extracted groundwater at an off-site

facility or publicly owned treatment works (POTW), or through
reinjection into the subsurface or the Little Vermilion River (LVR).

 OU2-wide groundwater

Containment  For groundwater, containment generally entails capping or some form
of horizontal barrier to isolate impacted groundwater from human and
ecological receptors.  This GRA may require implementation of
removal and ex situ treatment to be effective.  Containment may also
include capping to reduce the infiltration of storm water and surface
water.

 OU2-wide groundwater

In Situ Treatment  This GRA includes remedies that involve implemented processes to
contain, destroy, or otherwise reduce the bioavailability or toxicity of
contaminants in groundwater.  This GRA may involve physical,
chemical, or biological processes; and may involve physical, chemical,
or biological processes.

 OU2-wide groundwater
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OU2 GENERAL RESPONSE ACTIONS  

MATTHIESSEN AND HEGELER ZINC COMPANY SITE – OPERABLE UNIT 2 

5 of 5 

General Response 
Actions (GRA) 

Description/Comments Applicable OU2 Areas 

Groundwater GRAs 
Ex Situ Treatment  This GRA includes remedies that involve implemented processes to

contain, destroy, or otherwise reduce the bioavailability or toxicity of
contaminants in groundwater.  This GRA may involve physical,
chemical, or biological processes.  Treatment may be conducted at on- 
or off-site facilities.

 OU2-wide groundwater

Vapor Pathway 
Restriction  

 This GRA includes remedies to restrict or limit vapors from entering
indoor air. This GRA includes physical processes only.

 OU2-wide groundwater

Notes: 

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act 
GRA General response action 
LVR  Little Vermilion River 
MNA Monitored Natural Attenuation 
OU2 Operable Unit 2 



Table 2.4.2.1-1 
OU2 Soil Volume Estimates

Matthiessen and Hegeler Zinc Company Site - Operable Unit 2

Area (sq ft)1,2 Depth (ft bgs)3,4 Volume (cy)
Investigation Area 1E-04 1E-05 1E-06 1E-04 1E-05 1E-06 1E-04 1E-05 1E-06
1 B100 surface 134,185 140,667 150,109 2.0 2.0 2.0 9,940           10,420         11,119         
1 B100 subsurface 5 42,517 46,386 69,953 10.0 9.9 10.8 12,598         13,572         22,799         
2 RM surface 61,107 93,720 134,422 2.0 2.0 2.0 4,526           6,942           9,957           
2 RM subsurface 34,452 35,027 53,784 8.4 8.5 8.6 8,166           8,432           13,147         
3 MIA surface 2,403,070               2,442,895               2,566,576               2.0 2.0 2.0 178,005       180,955       190,117       
3 MIA subsurface 783,157 814,352 943,733 7.7 7.8 8.0 165,333       174,935       209,718       
4 N surface 517,979 543,356 556,150 2.0 2.0 2.0 38,369         40,249         41,196         
4 N subsurface 76,200 372,402 540,798 7.5 8.2 8.3 15,522         85,515         126,186       
5 RES surface 6,724,712 10,168,363 10,168,363 0.82 0.82 0.82 204,232       308,817       308,817       
5 RES subsurface NA NA NA NA NA NA NA NA NA

surface 435,072       547,383       561,206       
subsurface 201,619       282,454       371,851       

Notes TOTAL 636,691       829,837       933,058       
1 Areas are shown on Figures 2.4.2.1-3 through 2.4.2.1-11.
2 Areas based on soil boring results from RI that exceed RALs
3 Surface depth is assumed to be 0-2 ft bgs, except for the RES Area where the depth is 

estimated to be excavated to the following depths: 
Depth % Exceed RALs

0-6" 60%
6-12" 20%

12-18" 16%
18-24" 4%

Resulting in an average excavation depth of 0.82 ft for the RES Area. 
Subsurface depths are greater than 2 ft bgs.

4 Subsurface depth is the average depth of RAL exceedance in each investigation area.
5 The subsurface depth for B100 soil is based on the number of RAL exceedances for each risk level. The 1E-05 risk level had shallower exceedances than

 the 1E-04 and 1E-06 risk levels, which is why the subsurface depth for 1E-05 is less than the other two levels.



Table 2.4.2.1‐2
OU2 Building Material Volume Estimates

Matthiessen and Hegeler Zinc Company Site ‐ Operable Unit 2

Material 
volume above 

ground

Volume below 
ground ‐ void 

volume 

Material 
volume below 

ground  Concrete Bricks  Metals Wood
Ceramic pipe 

debris

Slag/sinter 
boulders ‐ 

retaining walls 
Water from filled 

voids1

CY 1,491 15 1,225 299 1,593 5 0 0 0 0
Tons NA NA NA 606 2,581 30 0 0 0 NA
Gallon NA NA NA NA NA NA NA NA NA 0

CY 4,237 12,078 2,173 1,798 2,764 1,187 661 0 0 0
Tons NA NA NA 3,640 4,478 7,854 446 0 0 NA
Gallon NA NA NA NA NA NA NA NA NA 0

CY 23,018 70,998 9,467 5,437 12,898 1,021 878 8,739 1,232 10,926
Tons NA NA NA 11,009 20,895 6,757 593 20,101 2,463 NA
Gallon NA NA NA NA NA NA NA NA NA 2,207,037

CY 28,748 83,091 12,866 7,534 17,257 2,213 1,539 8,739 1,232 10,926
Tons NA NA NA 15,255 27,956 14,641 1,039 20,101 2,463 NA
Gallon NA NA NA NA NA NA NA NA NA 2,207,037

Notes
1. Water from voids will require treatment and/or disposal as a hazardous liquid

Investigation Area 3 ‐ Former Main Industrial Area

TOTAL

TOTAL VOLUMES MATERIAL VOLUMES

Unit
Investigation Area 1 ‐ Building 100

Investigation Area 2 ‐ Rolling Mill

Page 1 of 1



Table 2.4.2.2-1 
OU2 Groundwater Volume Estimates

Matthiessen and Hegeler Zinc Company Site - Operable Unit 2

Area (sq ft) Volume (cy)
Contaminant 1E-04 1E-05 1E-06 1E-04 1E-05 1E-06

WBZ1 45,133 45,133 87,679 4.0 0.28 1,872 1,872 3,637
WBZ2

WBZ1/ OU2-wide 6.4 0.28
WBZ2/ OU2-wide 2.0 0.027

WBZ1 area for vapor risk based on calculated areas for the Rolling Mill Alternative
WBZ1 and WBZ2/ OU2-Wide areas are based on calculated 119.25 acres of the whole OU2 site.

Saturated 
Thickness (ft)

Effective 
Porosity

344,7635,194,530

Investigation 
Area

Groundwater
NAVapor risk due to VOCs

Metal exceeding IEPA 
Class II GW Standards 5,194,530 10,389

Water Bearing Zone
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Candidate Technology Description Comments Applicable Areas 

No Action 

No action CERCLA mandated alternative of no action taken to mitigate risk.  CERCLA mandated.  Plant Area 

 Slag Pile 

Institutional Controls 

Property use restrictions Stipulated limits on the use of property.  Can range from posting no 

access, to limiting use to non-intrusive activities, to specific types of 

use, e.g., non-residential use.  May include deed restrictions. 

 May also be used in conjunction with on-going, long term 

remedies that will leave residual contamination for an extended 

period of time. 

 Plant Area 

 Slag Pile 

Property access restrictions Restriction to prevent access to the property.  Can be through posting 

and/or fencing and security. 
 May also be used in conjunction with on-going, long term 

remedies that will leave residual contamination for an extended 

period of time. 

 Plant Area 

 Slag Pile 

Health and Safety Plans Health and Safety Plans for utility and construction workers.  Would require that all intrusive work to be performed on-site 

would be done under a health and safety plan that would address 

hazards associated with COCs.  

 Plant Area 

 Slag Pile 

Monitored Natural Attenuation 

Monitored natural attenuation Monitored natural attenuation (MNA) relies on unenhanced natural 

processes to protect human health and environmental receptors from 

unacceptable exposures to contaminants.  MNA relies on physical, 

chemical, and biological processes to isolate, destroy or otherwise 

reduce the bioavailability or toxicity of contaminants in the soil/solids.  

Typically includes degradation processes for organics but can include 

sequestering processes for both organics and inorganics. 

 May also be used in conjunction with on-going, long term 

remedies that will leave residual contamination for an extended 

period of time. 

 Monitoring is a key component of the technology with periodic 

assessment of progress toward the goal. 

 Generally more applicable to organic COCs than inorganics. 

 Plant Area 

 Slag Pile 

Removal 

Excavation and off-site disposal Excavation of impacted soils/solids and disposal in an off-site landfill.  May be used in conjunction with capping, in that residual 

contaminated material may remain. 

 Plant Area 

 Slag Pile 

Excavation and on-site consolidation on 

OU1 

Excavation of impacted soils/solids and on-site consolidation on OU1.  May be used in conjunction with capping, in that residual 

contaminated material may remain. 

 Plant Area 

 Slag Pile 

Excavation and on-site consolidation on 

OU2 

Excavation of impacted soils/solids and on-site consolidation on OU2.  May be used in conjunction with capping, in that residual 

contaminated material may remain. 

 May be combined with material excavated from OU2. 

 Slag Pile 
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Candidate Technology Description Comments Applicable Areas 

Removal 

Excavation and beneficial reuse of slag 

material 

Excavation of impacted soils/solids and beneficial reuse of slag 

material on-site or off-site.  Likely limited to use as fill material. 
 May be used in conjunction with capping, in that residual 

contaminated material may remain. 

 Would require material testing and evaluation of whether the 

material is appropriate as fill. 

 Plant Area 

 Slag Pile 

Containment 

Containment under a low-permeability cap Installation of a low-permeability cap such as a synthetic liner, 

pavement, or a engineered clay layer.   
 Provides isolation and retards surface or storm water infiltration 

to groundwater.   

 Provides erosion control. 

 Can limit future site development. 

 Can inhibit revegetation. 

 Some limitations on steepness of slopes where installed. 

 Plant Area 

 Slag Pile 

Containment under a soil cap Installation of an engineered soil cap designed to promote storm water 

runoff and limit infiltration. 
 Provides isolation and retards surface water or storm water 

infiltration to groundwater.   

 Provides erosion control. 

 Can limit future site development. 

 Conducive to revegetation. 

 Plant Area 

 Slag Pile 

In-situ Treatment 

Chemical 

Chemical stabilization Addition of reagents to reduce contaminant mobility and 

bioavailability by solidifying the targeted area. 
 Generally considered for metals and other inorganic materials 

and compounds. 

 Requires distribution of reagents throughout the zone of 

treatment and achieving adequate exposure of slag pieces of 

varying size to the reagent. 

 Generally requires bench-scale and pilot testing. 

 Plant Area 

 Slag Pile 

Chemical fixation Addition of reagents to reduce contaminant mobility and 

bioavailability through chemically binding COCs in the targeted area.  

The binding mechanism can be through addition of reagents to 

transform the COCs to a state of lower mobility or to add reagents 

such as chelating agents that will directly bind COCs. 

 Generally considered for metals and other inorganic materials 

and compounds. 

 Requires distribution of reagents throughout the zone of 

treatment and achieving adequate exposure of slag pieces of 

varying size to the reagent. 

 Generally requires bench-scale and pilot testing. 

 Plant Area 

 Slag Pile 
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Candidate Technology Description Comments Applicable Areas 

In-situ Treatment 

Chemical 

Chemical oxidation Addition of reagents to chemically oxidize COCs.  Generally considered for organic compounds. 

 Requires distribution of reagents throughout the zone of 

treatment and achieving adequate exposure of slag pieces of 

varying size to the reagent. 

 Generally requires bench-scale and pilot testing. 

 Plant Area 

 Slag Pile 

Soil flushing Flushing of soil/solids with water with added reagents to enhance 

desorption of COCs from soil/solids particles.  Contaminants are 

conveyed with the flush water to the surface where they are then 

disposed as either the water stream or after treatment to reduce the 

volume of water disposed. 

 Generally considered for metals and inorganic compounds. 

 Requires circulating flushing mixture throughout the zone of 

treatment and achieving adequate exposure of slag pieces of 

varying size to the reagent. 

 Generally requires bench-scale and pilot testing. 

 Plant Area 

 Slag Pile 

Physical 

Thermal desorption Subsurface heating with vapor and/or groundwater collection.  Generally considered for organic compounds. 

 Requires application of heat throughout the zone of treatment and 

achieving adequate exposure of slag pieces of varying size to 

heat. 

 Generally requires bench-scale and pilot testing. 

 Plant Area 

 Slag Pile 

Thermal treatment Subsurface heating to a temperature capable of breaking down 

compounds into less toxic forms. 
 Generally considered for organic compounds. 

 Requires application of heat throughout the zone of treatment and 

achieving adequate exposure of slag pieces of varying size to 

heat. 

 Generally requires bench-scale and pilot testing. 

 Plant Area 

 Slag Pile 

Vitrification Subsurface heating to a temperature capable of solidifying the 

soil/solids matrix and thereby reducing contaminant mobility. 
 Generally considered for metals and inorganic compounds. 

 Requires application of heat throughout the zone of treatment and 

achieving adequate exposure of slag pieces of varying size to 

heat. 

 Generally requires bench-scale and pilot testing. 

 Plant Area 

 Slag Pile 
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Candidate Technology Description Comments Applicable Areas 

In-situ Treatment 

Biological 

Bioleaching Extraction of metals from soil/solids particles using bacteria conveyed 

in water.   Generally involves introduction of sulfur-oxidizing bacteria 

which act to mobilize metals thereby releasing the metal to be 

absorbed into the conveyance water and removed from the site.  

Bioleaching is an emerging technology coming from the metal-ore 

processing field. 

 Considered for metals. 

 Requires circulating bioleaching mixture throughout the zone of 

treatment. 

 As an emerging remedial technology, would require extensive 

bench scale and field pilot testing. 

 Plant Area 

 Slag Pile 

Bioremediation Addition of air with or without nutrients to stimulate aerobic 

biodegradation of COCs to a less toxic form.  Addition of an alternate 

electron acceptor to stimulate anaerobic biodegradation of COCs to a 

less toxic form.  

 Generally considered for organic compounds. 

 Requires supplying air or alternate electron acceptor throughout 

the zone of treatment. 

 Generally requires bench-scale and pilot testing. 

 Plant Area 

 Slag Pile 

Biosolids remediation Application of Class 1 biosolids to the surface of the impacted area.  

The biosolids are then mixed or tilled into the soil/solids to an 

approximately 3-ft depth.  The biosolids effectively bind metals 

reducing contaminant toxicity and bioavailability.  An emerging 

technology being used for reclamation of mine areas.  

 Generally considered for metals including zinc. 

 Requires application throughout the impacted area. 

 Treatment limited to surface 3-ft deep incorporation zone. 

 Will likely require compliance with biosolids land application 

regulations which could be problematic for areas close to the 

Little Vermilion River. 

 As an emerging remedial technology, would require extensive 

bench scale and field pilot testing. 

 Slag Pile 

Phytoremediation Use of plants to uptake contaminants of concern or to stimulate 

fixation or degradation of COCs. 
 May require harvesting of plants and disposal. 

 Requires selection of plants to provide the intended COC uptake, 

fixation, or degradation effect. 

 Slag Pile 

Ex-situ Treatment 

Soil washing Mixing excavated soil/solids with a surfactant or solvent to extract 

adsorbed COCs. 
 Washed soil/solids is disposed of off-site, consolidated on-site, or 

returned to the area excavated. 

 Generates a process residual that must be disposed. 

 Plant Area 

 Slag Pile 

Chemical oxidation Addition of reagents to excavated soil/solids to chemically oxidize 

COCs. 
 Generally considered for organic compounds. 

 Generally requires bench-scale and pilot testing. 

 Plant Area 

 Slag Pile 
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Candidate Technology Description Comments Applicable Areas 

Ex-situ Treatment 

Ex situ stabilization Addition of reagents to reduce contaminant mobility and 

bioavailability through solidifying excavated soil/solids.  The treated 

soil/solids would be sent for off-site disposal or on-site consolidation. 

 Generally considered for metals and other inorganic materials 

and compounds. 

 Generally requires bench-scale and pilot testing. 

 Plant Area 

 Slag Pile 

Thermal desorption Heating excavated soil/solids to desorb COCs.  Generally considered for organic compounds. 

 Generally requires bench-scale and pilot testing. 

 Plant Area 

 Slag Pile 

Incineration Heating excavated soil/solids to a temperature capable of breaking 

down compounds into less toxic forms. 
 Generally considered for organic compounds. 

 Generally requires bench-scale and pilot testing. 

 Plant Area 

 Slag Pile 

Biopiles Bioremediation conducted by placing contaminated soil/solids in piles 

and stimulating aerobic microbial activity within the soil/solids 

through the addition of biological inoculants, oxygen, minerals, 

nutrients, and moisture. 

 Generally considered for organic compounds. 

 Generally requires bench-scale and pilot testing. 

 Plant Area 

 Slag Pile 

Physical Slope Stabilization 

Sloping and benching Regrading of the existing slag pile to a design slope that minimizes the 

potential for erosion.  Combined with benching of the slope to 

enhance stability and with runoff control to mitigate erosion. 

 Design to both mitigate continued erosion of material and control 

runoff into the Little Vermilion River. 

 May be used in conjunction with other toe (of the slope) 

stabilization methods. 

 May be used with other capping and isolation erosion control 

measures. 

 Slag Pile 

Sprayed concrete Application of a sprayed concrete material such as Shotcrete to 

stabilize areas of the slope and substantially reduce contact with COCs 

during runoff. 

 May be used in conjunction with sloping and benching. 

 May be used in conjunction with other toe (of the slope) 

stabilization methods. 

 Slag Pile 

Retaining structures such as sheet piling, bin 

walls, or soil anchors 

Installation of sheet piling or other retaining structures designed to 

stabilize steep slopes and prevent erosion. 
 May be used in conjunction with other stabilization methods.  Slag Pile 

Gabion baskets or rip rap Installation of gabion baskets or rip-rap designed to stabilize steep 

slopes and prevent erosion.  Gabion baskets are a basket or cage filled 

with rocks and can allow for soil placement between the rocks and 

limited planting. 

 Can also be used to protect against scour at the toe of the slope. 

 May be used in conjunction with other stabilization methods. 

 Slag Pile 
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Note:  1. Soil/solid matrix includes slag and debris co-disposed with slag. 

 

Candidate Technology Description Comments Applicable Areas 

Physical Slope Stabilization 

Plantings Installation of plantings designed to stabilize the slope and prevent 

erosion. 
 Can also be used to protect against scour at the toe of the slope. 

 May be used in conjunction with other stabilization methods. 

 Likely the least certain of the noted stabilization technologies. 

 Slag Pile 

Riverbank Erosion Control 

Revetments such as rip rap, gabions, fabric-

formed concrete, or other armoring 

Installation of rip-rap or other armoring of the toe of the slag pile to 

reduce potential erosion by high stages in the Little Vermilion River. 
 Can be utilized in association with slope stability grading. 

 Can be conducive to revegetation of the river banks. 

 Significant access constraints along portions of the Slag Pile. 

 Slag Pile 

Rerouting river reaches Rerouting or straightening river reaches that create an erosional 

environment at the riverbank. 
 Can be used if erosion is limited to limited reaches.  Slag Pile 

Runoff Control 

Stormwater Best Management Practices 

(BMP) 

Implementation of storm water control measures such as 

retention/sedimentation basins, vegetated swales, and infiltration 

areas. 

 Can be utilized in association with slope stability grading. 

 Significant access constraints along portions of the Slag Pile. 

 Slag Pile 

Surface water treatment Construction of treatment swales or wetlands through which to route 

impacted runoff prior to discharge to the Little Vermilion River or 

other surface water conveyance, or infiltration to groundwater. 

 May be a component in an overall remedy that includes capping 

or regrading the slag pile slope. 

 

 Slag Pile 
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Candidate Technology Description Comments Applicable Areas 

No Action 

No action CERCLA mandated alternative of no action taken to mitigate risk.  CERCLA mandated.  Plant Area 

 Slag Pile 

Institutional Controls 

Groundwater use restrictions Stipulated limits on the use of groundwater.  Can range from 

restricting use to non-potable activities to no use of groundwater at all.  

May include deed restrictions. 

 May also be used in conjunction with remedies that will leave 

residual contamination for an extended period of time. 

 Plant Area 

 Slag Pile 

Property access restrictions Restriction to prevent access to the property.  Can be through posting 

and/or fencing. 
 May also be used in conjunction with remedies that will leave 

residual contamination for an extended period of time. 

 Plant Area 

 Slag Pile 

Health and Safety Plans Health and Safety Plans for utility and construction workers.  May also be used in conjunction with remedies that will leave 

residual contamination for an extended period of time. 

 Plant Area 

 Slag Pile 

Groundwater monitoring Perform water quality analyses to monitor contaminant concentrations 

over time and to assess future environmental effects and compliance 

with RAOs 

 May also be used in conjunction with remedies that will leave 

residual contamination for an extended period of time. 

 Plant Area 

 Slag Pile 

Monitored Natural Attenuation 

Monitored natural attenuation Monitored natural attenuation (MNA) relies on unenhanced natural 

processes to protect human health and environmental receptors from 

unacceptable exposures to contaminants.  MNA relies on physical, 

chemical, and biological processes to isolate, destroy or otherwise 

reduce the bioavailability or toxicity of contaminants in the 

groundwater.  Typically includes degradation processes for organics 

but can include sequestering processes for both organics and 

inorganics. 

 May also be used in conjunction with remedies that will leave 

residual contamination for an extended period of time. 

 Monitoring is a key component of the technology with periodic 

assessment of whether the remedy is progressing to achieving 

goals. 

 Plant Area 

 Slag Pile 

Removal and Ex-situ Treatment 

Extraction and treatment with discharge to 

the POTW  

Removal of impacted groundwater with a series of wells and/or 

trenches and pumps.  Treatment in an on-site treatment system with 

subsequent discharge to the local publically owned treatment works 

(POTW). 

 May be used in conjunction with containment. 

 Would require the least amount of treatment of the Removal/Ex-

situ Treatment options. 

 Plant Area 

 Slag Pile 
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Candidate Technology Description Comments Applicable Areas 

Removal and Ex-situ Treatment 

Extraction and treatment with discharge to 

the Little Vermilion River 

Removal of impacted groundwater with a series of wells and/or 

trenches and pumps.  Treatment in an on-site treatment system with 

subsequent discharge to the Little Vermilion River. 

 May be used in conjunction with containment. 

 Discharge would need to meet NPDES Permit program 

requirements. 

 Treatment can involve physical/chemical unit processes, 

biological unit processes, or a treatment wetland. 

 Plant Area 

 Slag Pile 

Extraction, treatment, and disposal through 

reinjection or infiltration 

Removal of impacted groundwater with a series of wells and/or 

trenches and pumps.  Treatment in an on-site treatment system with 

subsequent reinjection into the aquifer. 

 May be used in conjunction with containment. 

 Could be set-up as a recirculation system to flush contaminated 

groundwater. 

 Permits to re-inject can be problematic. 

 Plant Area 

 Slag Pile 

Extraction, treatment and disposal through 

evapotranspiration 

Removal of impacted groundwater with a series of wells and/or 

trenches and pumps.  Treatment in an on-site treatment system with 

subsequent disposal by discharge to an area designed to promote 

evaporation and transpiration through selected plantings. 

 May be used in conjunction with containment. 

 Evapotranspiration disposal may only be possible in biologically 

active periods, i.e., warm weather. 

 May be used in conjunction with another disposal method. 

 Plant Area 

 Slag Pile 

In-situ Treatment 

Chemical 

In-Situ Chemical Oxidation (ISCO) Addition of reagents to chemically oxidize COCs.  Generally considered for organic compounds. 

 Requires distribution of reagents throughout the zone of 

treatment. 

 Generally requires bench-scale and pilot testing. 

 Plant Area 

 Slag Pile 

Reactive wall/Funnel and Gate Installation of a flow-through subsurface wall to intercept 

groundwater.  The wall is built of adsorption media or compounds that 

will react with COCs to reduce the bioavailability or toxicity of 

contaminants in the groundwater.  Funnel and gate walls consist of 

lower permeability sections directing flow to higher permeability 

sections where reactive materials treat the water as it passes through 

the wall. 

 Generally considered for organics, however, there has been use 

with metals and inorganic compounds. 

 Generally requires bench-scale and pilot testing. 

 

 Plant Area 

 Slag Pile 

Geochemical fixation Addition of reagents to reduce contaminant mobility and 

bioavailability through chemically binding COCs in the targeted area. 
 Generally considered for metals and inorganic compounds. 

 Generally considered an emerging technology. 

 Generally requires bench-scale and pilot testing. 

 Slag Pile 
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Candidate Technology Description Comments Applicable Areas 

In-situ Treatment 

Physical 

Air sparging Installation of air injection points to promote in situ air stripping or 

geochemical fixation of COCs. 
 Generally considered for organic compounds. 

 Use for inorganic compounds or metals needs to be assessed on a 

compound by compound or metal by metal basis. 

 Requires distribution of air throughout the zone of treatment. 

 Generally requires bench-scale and pilot testing. 

 May require installation of a soil vapor extraction system to 

control air emissions or vapor migration. 

 Plant Area 

 Slag Pile 

Thermal treatment Subsurface heating to a temperature capable of breaking down 

compounds into less toxic forms. 
 Generally considered for organic compounds. 

 Requires application of heat throughout the zone of treatment. 

 Generally requires bench-scale and pilot testing. 

 Plant Area 

 Slag Pile 

Biological 

Bioremediation Addition of air with or without addition of nutrients to stimulate 

aerobic biodegradation of COCs to a less toxic form.  Addition of an 

alternate electron acceptor to stimulate anaerobic biodegradation of 

COCs to a less toxic form.  May include inoculation of treatment zone 

with biological agents specific to the COC to be treated. 

 Generally considered for organic compounds. 

 Requires supplying air or alternate electron acceptor throughout 

the zone of treatment. 

 Generally requires bench-scale and pilot testing. 

 Plant Area 

 Slag Pile 

Phytoremediation Use of plants to uptake COCs or to stimulate fixation or degradation 

of COCs. 
 May require harvesting of plants and disposal. 

 Requires selection of plants to provide the intended COC uptake, 

fixation, or degradation effect. 

 Slag Pile 

Constructed wetlands Development of a wetland to treat impacted groundwater that is 

allowed to seep to the surface. 
 Generally considered for organic compounds.  Requires 

hydrogeologic/hydraulic conditions conducive to forming the 

wetland. 

 Generally requires pilot testing. 

 Slag Pile 

Subsurface flow wetlands Development of a wetland to treat impacted shallow groundwater 

flow.  Can introduce oxygen to biodegrade organic compounds or 

increase oxidation reduction potential to fixate metals or inorganic 

compounds. 

 Generally considered for organic compounds but has potential to 

fixate metals and inorganic compounds. 

 Requires hydrogeologic/hydraulic conditions conducive to 

forming the wetland 

 Generally requires pilot testing. 

 Slag Pile 
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Technology Applicable Areas Effectiveness Implementability Relative Cost Retained? Reason for Elimination 

No Action 

No action  Plant Area 

 Slag Pile 

 Capable of handling volume of soil.  

 Not effective at reducing contamination. 

 Not effective with respect to risk reduction.  

Easily implementable Low Yes NA 

Institutional Controls 

Property use restrictions  Plant Area 

 Slag Pile 

 Capable of handling volume of soil.  

 Not effective at reducing contamination. 

 Effective at reducing human risk.   

Easily implementable Low Yes NA 

Property access restrictions  Plant Area 

 Slag Pile 

 Capable of handling volume of soil.  

 Not effective at reducing contamination. 

 Effective at reducing human risk.   

Easily implementable Low Yes NA 

Health and Safety Plans  Plant Area 

 Slag Pile 

 Capable of handling volume of soil.  

 Not effective at reducing contamination. 

 Effective at reducing human risk to utility and 

construction workers.   

Easily implementable Low Yes NA 

Monitored Natural Attenuation 

Monitored natural attenuation  Plant Area 

 Slag Pile 

 Capable of handling volume of soil.  

 Not effective at reducing contamination. 

 Not effective with respect to risk reduction. 

Easily implementable Low No Similar to no action alternative; 

except with additional environmental 

monitoring required. Metals do not 

significantly degrade in nature.  

However, the bioavailability of the 

metals should be considered in the 

eventual remedy selection and 

evaluation. 

Removal 

Excavation and off-site 

disposal 
 Plant Area 

 Slag Pile 

 Capable of handling volume of soil.  

 Not effective at reducing contamination; 

excavation and off-site disposal transfers 

contamination to a more secure location. 

 Effective with respect to risk reduction. 

Implementable High Yes NA 
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Technology Applicable Areas Effectiveness Implementability Relative Cost Retained? Reason for Elimination 

Removal 

Excavation and on-site 

consolidation on OU1 
 Plant Area 

 Slag Pile 

 Not capable of handling volume of soil.  

 Not effective at reducing contamination; 

excavation and on-site consolidation transfers 

contamination to a more secure location 

 Effective with respect to risk reduction. 

Implementable Moderate No There is insufficient space available 

on OU1 for a consolidation area large 

enough to store the volume of 

excavated material. 

Excavation and on-site 

consolidation on OU2 
 Plant Area 

 Slag Pile 

 Capable of handling volume of soil.  

 Not effective at reducing contamination; 

excavation and on-site consolidation transfers 

contamination to a more secure location 

 Effective with respect to risk reduction. 

Implementable Moderate Yes NA 

Excavation and beneficial 

reuse of slag material 
 Plant Area 

 Slag Pile 

 Capable of handling volume of soil.  

 Not effective at reducing contamination. 

 Effective with respect to risk reduction. 

Implementable Moderate No Issues with reuse of contaminated 

slag material will preclude beneficial 

reuse. 

Containment 

Low-permeability cover  Plant Area 

 Slag Pile 

 Capable of handling volume of soil.  

 Not effective at reducing contamination. 

 Effective with respect to risk reduction. 

Implementable Moderate Yes NA 

Soil cover  Plant Area 

 Slag Pile 

 Capable of handling volume of soil.  

 Not effective at reducing contamination. 

 Effective with respect to risk reduction.  

Easily Implementable Moderate Yes NA 

 

In-situ Treatment 

Chemical 

Chemical stabilization  Plant Area 

 Slag Pile 

 Capable of handling volume of soil.  

 Can be effective at reducing contamination, but 

only if slag is adequately exposed to treatment 

process.  

 Effective with respect to risk reduction. 

Implementable Moderate Yes NA 
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Technology Applicable Areas Effectiveness Implementability Relative Cost Retained? Reason for Elimination 

In-situ Treatment 

Chemical 

Chemical fixation  Plant Area 

 Slag Pile 

 Capable of handling volume of soil.  

 Can be effective at reducing surface level 

contamination, but only if slag is adequately 

exposed to treatment process.  

 Effective with respect to risk reduction. 

Implementable Moderate No Similar to chemical stabilization with 

less certainty for long-term 

effectiveness due to changing 

environmental chemistry. 

Chemical oxidation  Plant Area 

 Slag Pile 

 Capable of handling volume of soil.  

 Effective at reducing organic contamination. Not 

effective at reducing the range of metals 

contamination at the site. 

 Not effective with respect to risk reduction. 

Implementable Moderate No Chemical oxidation is generally not 

effective for remediation of all site 

metals. 

Soil flushing  Plant Area 

 Slag Pile 

 Capable of handling volume of soil.  

 Can be effective at reducing contamination, but 

only if slag is adequately exposed to treatment 

process.  

 Not definitively effective with respect to risk 

reduction. 

 Must be combined with groundwater collection 

method to capture leaching metals. 

Difficult to Implement High No Difficulty in  implementation and 

questionable risk reduction capability. 

Physical 

Thermal desorption  Plant Area 

 Slag Pile 

 Capable of handling volume of soil.  

 Effective at reducing organic contamination only. 

Not effective at reducing metals contamination. 

 Not effective with respect to risk reduction. 

Implementable Moderate No Thermal desorption is generally not 

effective for remediation of metals. 

Thermal treatment  Plant Area 

 Slag Pile 

 Capable of handling volume of soil.  

 Effective at reducing organic contamination only. 

Not effective at reducing metals contamination. 

 Not effective with respect to risk reduction. 

Implementable High No Thermal treatment is generally not 

effective for remediation of metals. 
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In-situ Treatment 

Physical 

Vitrification  Plant Area 

 Slag Pile 

 Capable of handling volume of soil.  

 Can be effective at reducing contamination, but 

only if slag is adequately exposed to treatment 

process.  

 Effective with respect to risk reduction.  

Difficult to Implement High No Technology has a very high cost and 

the byproduct will prevent future site 

redevelopment. 

Biological 

Bioleaching  Plant Area 

 Slag Pile 

 Capable of handling volume of soil.  

 Can be effective at reducing contamination, but 

only if slag is adequately exposed to treatment 

process. 

 Not definitively effective with respect to risk 

reduction. 

 Must be combined with groundwater collection 

method to capture leaching metals. 

Difficult to Implement Moderate No Range of microorganisms required to 

address multiple contaminants in 

subsurface. Extensive pilot testing 

would be required to design. 

Uncertainty with regard to risk 

reduction.  

Bioremediation 

 

 Plant Area 

 Slag Pile 

 Capable of handling volume of soil.  

 Effective at reducing organic contamination only. 

Not effective at reducing metals contamination. 

 Not definitively effective with respect to risk 

reduction. 

Implementable Moderate No Technology only addresses organic 

contamination and metals are the 

primary contaminants.  

Biosolids remediation  Slag Pile  Capable of handling volume of soil.  

 Effective at reducing organic contamination only. 

Not effective at reducing metals contamination. 

 Effective with respect to risk reduction. 

Difficult to implement Moderate No Implementation is not practical for 

the Slag Pile slope.  May be 

considered for flat areas away from 

the river.  

Phytoremediation  Slag Pile  Capable of handling volume of soil.  

 Generally effective at reducing surface level 

metals contamination only. 

 Not definitively effective with respect to risk 

reduction. 

Easily Implementable for 

areas other than the Slag Pile 

slope 

 

Low Yes NA 
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Technology Applicable Areas Effectiveness Implementability Relative Cost Retained? Reason for Elimination 

Ex-situ Treatment 

Soil washing  Plant Area 

 Slag Pile 

 Capable of handling volume of soil.  

 Effective at reducing contamination.  

 Effective with respect to risk reduction.  

Implementable Moderate No Adds the cost of treatment to 

excavation and on-site consolidation/ 

off-site disposal without providing 

comparable additional risk reduction. 

Also generates a process residual that 

be must be disposed. 

Chemical oxidation  Plant Area 

 Slag Pile 

 Capable of handling volume of soil.  

 Effective at reducing organic contamination only. 

Not effective at reducing metals contamination. 

 Not effective with respect to risk reduction. 

Implementable Moderate No Chemical oxidation is generally not 

effective for remediation of metals. 

Ex situ stabilization  Plant Area 

 Slag Pile 

 Capable of handling volume of soil.  

 Effective at reducing contamination.  

 Effective with respect to risk reduction. 

Implementable Moderate No Adds the cost of treatment to 

excavation and on-site consolidation/ 

off-site disposal without providing 

comparable additional risk reduction. 

Thermal desorption  Plant Area 

 Slag Pile 

 Capable of handling volume of soil.  

 Effective at reducing organic contamination only. 

Not effective at reducing metals contamination. 

 Not effective with respect to risk reduction. 

Implementable Moderate No Thermal desorption is generally not 

effective for remediation of metals. 

Incineration  Plant Area 

 Slag Pile 

 Capable of handling volume of soil.  

 Effective at reducing organic contamination only. 

Not effective at reducing metals contamination. 

 Not effective with respect to risk reduction. 

Implementable High No Incineration is generally not effective 

for remediation of metals. 

Biopiles  Plant Area 

 Slag Pile 

 Capable of handling volume of soil.  

 Effective at reducing organic contamination only. 

Not effective at reducing metals contamination. 

 Not effective with respect to risk reduction. 

Implementable Moderate No Biopiles are generally not effective 

for remediation of metals. 
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Technology Applicable Areas Effectiveness Implementability Relative Cost Retained? Reason for Elimination 

Physical Slope Stabilization 

Sloping and benching  Slag Pile  Capable of handling volume of runoff and 

eroding material.  

 Effective at reducing impacts. 

 Effective with respect to risk reduction. 

Implementable High Yes NA 

Sprayed concrete  Slag Pile  Capable of handling volume of runoff and 

eroding material.  

 May not be effective over the entire area of the 

slope at reducing impacts. 

 May not be effective with respect to risk 

reduction. 

Implementable Moderate No May not be effective over the entire 

slope area.  

Retaining structures such as 

sheet piling, bin walls, or soil 

anchors 

 Slag Pile  Capable of handling volume of runoff and 

eroding material.  

 May not be effective over the entire area of the 

slope at reducing impacts. 

 Effective with respect to risk reduction. 

Implementable High No May not be effective over the entire 

slope area.  

Gabion baskets or rip rap  Slag Pile  Capable of handling volume of runoff and 

eroding material.  

 May not be effective over the entire area of the 

slope at reducing impacts. 

 May not be effective with respect to risk 

reduction. 

Implementable Low No May not be effective over the entire 

slope area.  

Plantings  Slag Pile  Capable of handling volume of runoff and 

eroding material.  

 May not be effective over the entire area of the 

slope at reducing impacts. 

 May not be effective with respect to risk 

reduction. 

Implementable Low Yes NA  
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Riverbank Erosion Control 

Revetments such as rip rap, 

gabions, fabric-formed 

concrete, or other armoring 

 Slag Pile  Capable of handling volume of river flow. 

 Effective over the entire area of the toe of the 

slope at reducing impacts. 

 Effective with respect to risk reduction. 

Implementable Moderate Yes NA 

Rerouting river reaches  Slag Pile  May not be capable of handling volume of river 

flow given the physical constraints on 

realignment.  

 May not be effective over the entire area of the 

toe of the slope. 

 May not be effective with respect to risk 

reduction. 

Difficult to Implement High No Physical constraints may preclude 

being able to alter the channel to a 

degree to effectively reduce toe of the 

slope erosion. 

Runoff Control 

Storm water Best 

Management Practices 

(BMP) 

 Slag Pile  Capable of handling volume of runoff.  

 May not be effective over the entire area of the 

slope at reducing impacts. 

 May not be effective with respect to risk 

reduction. 

Implementable Low Yes NA 

Surface water treatment  Slag Pile  Capable of handling volume of runoff.  

 May not be effective over the entire area of the 

slope at reducing impacts. 

 May not be effective with respect to risk 

reduction. 

Implementable Moderate No Provides similar risk reduction to 

BMPs at additional cost. 

Note: 1. Soil includes slag and debris co-disposed with slag. 

 NA - Not applicable. 
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No Action 

No action  Plant Area 

 Slag Pile 

 Capable of handling volume of groundwater.  

 Not effective at reducing contamination. 

 Not effective with respect to risk reduction.  

Easily Implementable Low Yes NA 

Institutional Controls 

Groundwater use restrictions  Plant Area 

 Slag Pile 

 Capable of handling volume of groundwater.  

 Not effective at reducing contamination. 

 Effective at reducing human risk.   

Easily Implementable Low Yes NA 

Property access restrictions  Plant Area 

 Slag Pile 

 Capable of handling volume of groundwater.  

 Not effective at reducing contamination. 

 Effective at reducing human risk. 

Easily Implementable Low Yes NA 

Health and Safety Plans  Plant Area 

 Slag Pile 

 Capable of handling volume of groundwater.  

 Not effective at reducing contamination. 

 Effective at reducing human risk to utility and 

construction workers.   

Easily Implementable Low Yes NA 

Groundwater monitoring  Plant Area 

 Slag Pile 

 Capable of handling volume of groundwater.  

 Not effective at reducing contamination. 

 Not effective with respect to risk reduction. 

Easily Implementable Low Yes NA 

Monitored Natural Attenuation 

Monitored natural attenuation  Plant Area 

 Slag Pile 

 Capable of handling volume of groundwater.  

 Not effective at reducing contamination. 

 Not effective with respect to risk reduction. 

Easily Implementable Low No Similar to no action alternative; 

except with additional environmental 

monitoring required. Metals do not 

significantly degrade in nature. 
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Removal and Ex-situ Treatment 

Extraction and treatment with 

discharge to the POTW  
 Plant Area 

 Slag Pile 

 Capable of handling volume of groundwater.  

 Effective at reducing contamination. 

 Effective with respect to risk reduction. 

Implementable Moderate Yes NA 

Extraction and treatment with 

discharge to the Little 

Vermilion River 

 Plant Area 

 Slag Pile 

 Capable of handling volume of groundwater.  

 Effective at reducing contamination. 

 Effective with respect to risk reduction. 

Implementable Moderate Yes NA 

Extraction and treatment with 

reinjection or infiltration 
 Plant Area 

 Slag Pile 

 Capable of handling volume of groundwater.  

 Effective at reducing contamination. 

 Effective with respect to risk reduction if 

reinjected into deep aquifers, although reinjection 

into shallow aquifer (WBZ1 or WBZ2) is counter 

to reducing flow to the Little Vermilion River. 

Implementable High No Similar to other extraction and 

treatment technologies, but with 

questionable effectiveness and higher 

relative cost. 

Extraction and treatment 

through evapotranspiration 
 Plant Area 

 Slag Pile 

 Not capable of handling volume of groundwater 

during cold weather periods.  

 Effective at reducing contamination. 

 Effective with respect to risk reduction. 

Implementable Moderate No Similar effectiveness and risk 

reduction to the above Ex-situ 

treatment options but not effective 

during cold weather. 

In-situ Treatment 

Chemical 

Chemical oxidation  Plant Area 

 Slag Pile 

 Capable of handling volume of groundwater.  

 Effective at reducing organic contamination only. 

Not effective at reducing metals contamination. 

 Not effective with respect to risk reduction. 

Implementable Moderate No Chemical oxidation is generally not 

effective for remediation of metals. 

Reactive wall/Funnel and 

Gate 
 Plant Area 

 Slag Pile 

 Capable of handling volume of groundwater if 

hydrogeologic conditions are conducive.  

 Effective at reducing organic contamination. 

Effective with some metals. 

 Effective with respect to risk reduction. 

Implementable Moderate No Unlikely that hydrogeologic 

conditions exist to adequately use this 

as a treatment option. 

Geochemical fixation  Slag Pile  Capable of handling volume of groundwater.  

 Effective at fixating metals and inorganic 

contamination. 

 Effective with respect to risk reduction. 

Implementable Moderate Yes NA 
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In-situ Treatment 

Physical 

Air sparging  Plant Area 

 Slag Pile 

 Capable of handling volume of groundwater.  

 Effective at reducing organic contamination only. 

Not effective at reducing metals contamination. 

 Not effective with respect to risk reduction. 

Implementable Moderate No Air sparging is generally not effective 

for remediation of metals. 

Thermal treatment  Plant Area 

 Slag Pile 

 Capable of handling volume of groundwater.  

 Effective at reducing organic contamination only. 

Not effective at reducing metals contamination. 

 Not effective with respect to risk reduction. 

Difficult to Implement High No Thermal treatment is generally not 

effective for remediation of metals. 

Biological 

Bioremediation  Plant Area 

 Slag Pile 

 Capable of handling volume of groundwater.  

 Effective at reducing organic contamination only. 

Not effective at reducing metals contamination. 

 Not effective with respect to risk reduction. 

Implementable Moderate No Bioremediation is generally not 

effective for remediation of metals. 

Phytoremediation  Slag Pile  Capable of handling volume of groundwater.  

 Effective at reducing surface level metals 

contamination only. 

 Not definitively effective with respect to risk 

reduction. 

Easily Implementable for 

areas other than the Slag Pile 

slope 

Low Yes NA 

Constructed wetlands  Slag Pile  Capable of handling volume of groundwater.  

 Effective at reducing organic contamination and 

certain metals. 

 Effective with respect to risk reduction. 

Implementable Moderate No Unlikely that hydrogeologic 

conditions exist to adequately use this 

as a treatment option. 

Subsurface flow wetlands  Slag Pile  Capable of handling volume of groundwater.  

 Effective at reducing organic contamination and 

certain metals. 

 Effective with respect to risk reduction. 

Implementable Moderate No Unlikely that hydrogeologic 

conditions exist to adequately use this 

as a treatment option. 

 

Notes: NA – Not applicable. 
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SOIL/SOLID MATRIX (INCLUDES SLAG AND DEBRIS CO-DISPOSED WITH SLAG) 

General Response Action 

/Candidate Technology 

Comments Applicable OU1 

Site Areas 

No Action 

No Action CERCLA-mandated No Action alternative.  Plant Area 

 Slag Pile 

Institutional Controls 

Property use restrictions May be used in conjunction with active remedial measures.  Plant Area 

 Slag Pile 

Property access restrictions May be used in conjunction with active remedial measures.  Plant Area 

 Slag Pile 

Health and Safety Plans May be used in conjunction with active remedial measures.  Plant Area 

 Slag Pile 

Removal 

Excavation and off-site disposal May be used in conjunction with containment.  Plant Area 

 Slag Pile 

Excavation and on-site 

consolidation on OU2 

May be used in conjunction with containment. May be combined with 

material excavated from OU2. 
 Plant Area 

 Slag Pile 
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General Response Action 

/Candidate Technology 

Comments Applicable OU1 

Site Areas 

Containment 

Low permeability cap May be used in conjunction with removal.  Plant Area 

 Slag Pile 

Soil cover May be used in conjunction with removal.  Plant Area 

 Slag Pile 

In situ Treatment 

Chemical stabilization May not be practical for extensive areas.  Plant Area 

 Slag Pile 

Phytoremediation May be limited in appropriate areas of implementation.  Slag Pile 

Physical Slope Stabilization 

Sloping and benching May be used in conjunction with erosion control and runoff control 

measures. 
 Slag Pile 

Plantings May be used in conjunction with other measures in an overall remedy.  Slag Pile 

Riverbank Erosion Control 

Rip-rap, fabric-formed 

revetment, or other armoring 

May be used in conjunction with physical slope stabilization measures.  Slag Pile 
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General Response Action 

/Candidate Technology 

Comments Applicable OU1 

Site Areas 

Runoff Control 

Stormwater Best Management 

Practices (BMP) 

May be used in conjunction with other measures in an overall remedy.  Slag Pile 
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GROUNDWATER 

General Response Action 

/Candidate Technology 

Comments Applicable OU1 Site 

Areas 

No Action 

No Action CERCLA-mandated No Action alternative.  Plant Area 

 Slag Pile 

Institutional Controls 

Groundwater use restrictions May be used in conjunction with active remedial measures.  Plant Area 

 Slag Pile 

Property access restrictions May be used in conjunction with active remedial measures.  Plant Area 

 Slag Pile 

Health and Safety Plans May be used in conjunction with active remedial measures.  Plant Area 

 Slag Pile 

Groundwater monitoring May be used in conjunction with active remedial measures.  Plant Area 

 Slag Pile 

Removal and Ex-situ Treatment 

Extraction and treatment with 

discharge to the POTW  

Need to treat to pretreatment standards.  Plant Area 

 Slag Pile 
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General Response Action 

/Candidate Technology 

Comments Applicable OU1 Site 

Areas 

Removal and Ex-situ Treatment 

Extraction and treatment with 

discharge to the Little Vermilion 

River 

Need to treat to NPDES standards, likely more stringent than 

pretreatment standards. 
 Plant Area 

 Slag Pile 

Extraction and treatment with 

reinjection or infiltration 

Reinjection as part of a recirculation approach to facilitate impacted 

groundwater flushing is retained. 
 Plant Area 

 Slag Pile 

In situ Treatment 

Geochemical Fixation May be limited in applicable areas for implementation.  Slag Pile 

Phytoremediation May be limited in applicable areas for implementation.  Need to assess 

the efficacy of plants fixating particular COCs. 
 Slag Pile 
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OU2 SOIL CANDIDATE TECHNOLOGIES FOR RISK MITIGATION 

MATTHIESSEN AND HEGELER ZINC COMPANY SITE – OPERABLE UNIT 2 
 

Candidate Technology Description Comments OU2 Applicable Areas 

No Action 
No action CERCLA-mandated alternative of no action taken to mitigate risk  CERCLA-mandated  1-Building 100 

 2-Rolling Mill 
 3-Former Main Industrial Area  
 4- North Area 
 5- Residential Area 

Institutional Controls 
Property use restrictions Stipulated limits on property use; can include posting no access and 

limiting use to non-intrusive activities or specific types of use (such as 
non-residential use); may include deed restrictions 

 May also be used in conjunction with ongoing, long-term remedies 
that will leave behind residual contamination for an extended 
period of time 

 1-Building 100 
 2-Rolling Mill 
 3-Former Main Industrial Area  
 4- North Area 
 5- Residential Area 

Property access restrictions Restrictions to prevent property access; can be through posting or fencing  May also be used in conjunction with ongoing, long-term remedies 
that will leave behind residual contamination for an extended 
period of time 

 1-Building 100 
 2-Rolling Mill 
 3-Former Main Industrial Area  
 4- North Area 

Monitored Natural Attenuation 
Monitored Natural Attenuation 
(MNA) 

Relies on unenhanced natural practices to protect human and 
environmental receptors from unacceptable exposure to contaminants; 
relies on physical, chemical, and biological processes to isolate, destroy, 
or otherwise reduce the bioavailability or toxicity of contaminants in soil 

 May also be used in conjunction with ongoing, long-term remedies 
that will leave behind residual contamination for an extended 
period of time 

 Monitoring is a key component of MNA, with periodic assessment 
of whether the remedy is progressing to achieve goals 

 Generally more applicable to organic rather than inorganic 
contaminants 

 1-Building 100 
 2-Rolling Mill 
 3-Former Main Industrial Area  
 4- North Area 
 5- Residential Area 

Removal 
Mechanical excavation  Excavation of impacted soils using earth-digging or -moving construction 

equipment  
 May be used in conjunction with soil cover, capping, disposal, and  

ex situ treatment 
 1-Building 100 
 2-Rolling Mill 
 3-Former Main Industrial Area  
 4- North Area 
 5- Residential Area 
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Candidate Technology Description Comments OU2 Applicable Areas 

Disposal 
Off-site disposal Disposal of impacted soils to an off-site disposal facility  May be used in conjunction with excavation  1-Building 100 

 2-Rolling Mill 
 3-Former Main Industrial Area  
 4- North Area 
 5- Residential Area 

Containment 
Low permeability cap Installation of a low-permeability cap such as a synthetic liner, paving, or 

a designed clay layer 
 Provides isolation and retards groundwater infiltration   
 Can limit future Site development 
 May be used in conjunction with excavation of soil 
 Inhibits revegetation 
 Some limitations on steepness of slopes where installed 

 1-Building 100 
 2-Rolling Mill 
 3-Former Main Industrial Area  
 4- North Area 

Soil cover Installation of an engineered soil cover   Provides isolation   
 Can limit future Site development 
 Conducive to revegetation 

 1-Building 100 
 2-Rolling Mill 
 3-Former Main Industrial Area  
 4- North Area 
 5- Residential Area 

In Situ Treatment 
Chemical oxidation Addition of reagents to chemically oxidize contaminants  Generally considered for organic compounds 

 Requires distribution of reagents throughout treatment zone  
 Generally requires bench-scale and pilot testing 

 2-Rolling Mill 

Soil flushing Flushing of soil with water with added reagents to enhance desorption of 
COCs from soil particles; contaminants conveyed with flush water to 
surface, where they are then disposed of either as the water stream or after 
treatment to reduce volume of water being disposed of 

 Generally considered for metals and inorganic compounds 
 Requires circulating flushing mixture throughout treatment zone  
 Generally requires bench-scale and pilot testing 

 1-Building 100 
 2-Rolling Mill 
 3-Former Main Industrial Area 
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Candidate Technology Description Comments OU2 Applicable Areas 

In Situ Treatment 
Vitrification Subsurface heating to a temperature capable of solidifying soil matrix, 

thereby reducing contaminant mobility 
 Generally considered for metals and inorganic compounds 
 Requires application of heat throughout treatment zone  
 Generally requires bench-scale and pilot testing 

 3-Former Main Industrial Area 

Bioleaching Extraction of metals from soil particles using bacteria conveyed in water; 
generally involves bacteria sulfides in sulfide-bound metals, thereby 
releasing metals to be adsorbed into conveyance water and removed from 
Site; an emerging technology from the metal-ore processing field 

 Considered for metals 
 Requires circulation of bioleaching mixture throughout treatment 

zone  
 Emerging technology for remediation 
 Requires bench-scale and pilot testing 

 1-Building 100 
 2-Rolling Mill 
 3-Former Main Industrial Area 

Bioremediation Addition of air or an alternate electron acceptor to stimulate aerobic 
biodegradation of contaminants to a less toxic form; may also include 
addition of proprietary bacteria and nutrients 

 Generally considered for organic compounds 
 Requires supplying air or alternate electron acceptor throughout 

treatment zone 
 Generally requires bench-scale and pilot testing 

 1-Building 100 
 2-Rolling Mill 
 3-Former Main Industrial Area 

Biosolids remediation Application of Class 1 biosolids to surface of impacted area; biosolids are 
then mixed or tilled into soil to approximate depth of 3 feet; biosolids 
effectively bind metals, reducing contaminant toxicity and bioavailability; 
emerging technology being used for reclamation of mine areas  

 Generally considered for metals, including zinc 
 Requires application throughout impacted area 
 Likely requires compliance with biosolids land application 

regulations that could be problematic for areas close to the LVR 
 Emerging technology for remediation 
 Requires bench-scale and pilot testing 

 3-Former Main Industrial Area 

Phytoremediation Use of plants to uptake COCs  Requires harvesting of plants and disposal 
 Effectiveness depends on affinity of plants to uptake targeted  

contaminants 

 4- North Area 
 5- Residential Area 

Ex Situ Treatment 
Soil washing Mixing of excavated soil with a surfactant or solvent to extract adsorbed 

COCs 
 Washed soil is disposed of off-site, consolidated on- site, or 

returned to the area excavated 
 Generates process residual that requires disposal 

 1-Building 100 
 2-Rolling Mill 
 3-Former Main Industrial Area 
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Candidate Technology Description Comments OU2 Applicable Areas 

Ex Situ Treatment 
Chemical stabilization Addition of reagents to reduce contaminant mobility and bioavailability  Generally considered for metals and other inorganic materials and 

compounds 
 Requires distribution of reagents throughout material to be treated  
 Generally requires bench-scale and pilot testing 

 3-Former Main Industrial Area 

Pyrometallurgical recovery Uses elevated temperature extraction and processing to remove metals 
from contaminated soils 
 

 Soil containing lead, arsenic, cadmium, and chromium may require 
pretreatment  

 Generally produces metal-bearing waste slag that requires disposal 
 Generally requires bench-scale and pilot testing 

 1-Building 100 
 2-Rolling Mill 
 3-Former Main Industrial Area 

Solidification/stabilization Contaminants either physically bound within a stabilized mass 
(solidification), or chemical stabilized to reduce mobility (stabilization)  
 

 Requires distribution of reagents throughout treatment zone  
 Creates a crystalline, glassy, or polymeric framework around the 

waste 

 1-Building 100 
 2-Rolling Mill 
 3-Former Main Industrial Area 
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Candidate 
Technology Description Comments 

No Action 
No action CERCLA-mandated alternative of no action taken to mitigate risk  CERCLA-mandated 
Institutional Controls 
Groundwater use 
restrictions 

Stipulated limits on groundwater use; through community ordinance, requires a permit for 
installation of groundwater wells and prohibits installation of new wells within institutional 
control zone; may include deed restrictions 

 May also be used in conjunction with  remedies that leave behind residual 
contamination for an extended period of time 

Property access 
restrictions 

Restriction to prevent property access; can be through posting or fencing  May also be used in conjunction with  remedies that leave behind residual 
contamination for an extended period of time 

Groundwater 
monitoring 

Perform water quality analyses to monitor contaminant concentrations over time and to 
assess future environmental effects and compliance with RAOs 

 May also be used in conjunction with  remedies that leave behind residual 
contamination for an extended period of time 

Monitored Natural Attenuation 
Monitored natural 
attenuation (MNA) 

Relies on unenhanced natural practices to protect human and environmental receptors from 
unacceptable exposure to contaminants; relies on physical, chemical, and biological 
processes to isolate, destroy, or otherwise reduce the bioavailability or toxicity of 
contaminants in groundwater 

 May also be used in conjunction with  remedies that leave behind residual 
contamination for an extended period of time 

 Monitoring is a key component of MNA, with periodic assessment of whether the 
remedy is progressing to achieving goals 

Removal  
Extraction wells Removal of impacted groundwater using a series of wells and pumps    May be used in conjunction with ex situ treatment and discharge 
Interceptor trench Removal of impacted groundwater using interceptor trenches constructed using perforated 

pipe; trenches backfilled with porous media to collect impacted groundwater 
 May be used in conjunction with ex situ treatment and discharge 
 

Discharge 

Little Vermillion 
River (LVR) 

Discharge to LVR  May be used in conjunction with removal and ex situ treatment 
 Requires the most treatment of the discharge options 
 Discharge required to meet NPDES Permit program requirements 

Publicly Owned 
Treatment Works 
(POTW)  

Discharge to local POTW 
 

 May be used in conjunction with removal and ex situ treatment 
 Requires discharge permits  
 POTW may have capacity limitations based on contaminant loading or water 

volumes 
Reinjection or 
infiltration 

Discharge through reinjection or infiltration into aquifer 
 

 May be used in conjunction with removal and ex situ treatment 
 Permits to reinject can be problematic 

Off-site disposal Disposal at an off-site facility  May be used in conjunction with removal 
 Requires the least treatment of the removal and ex situ treatment options 
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Candidate 
Technology Description Comments 

Containment 
Containment with a 
barrier wall 

Installation of low-permeability barrier wall such as slurry or sheet-pile wall to prevent 
migration to sensitive receptors 

 Provides isolation and limits movement of groundwater 
 Does not address risks from vapor intrusion 
 May require implementation of a removal and ex situ treatment system to be 

effective 
Containment with a 
barrier wall and low-
permeability cap 

Installation of low-permeability barrier wall such as slurry or sheet-pile wall to prevent 
migration to sensitive receptors; also, installation of low-permeability cap such as synthetic 
liner, paving, or designed clay layer to minimize storm water infiltration   

 Provides isolation and limits movement of groundwater 
 Does not address risks from vapor intrusion 
 Limits redevelopment 
 May require implementation of a removal and ex situ treatment system to be 

effective 
 Minimizes flow rate for groundwater treatment 

In Situ Treatment 
Bioremediation Addition of air, nutrients, microorganisms, or an alternate electron acceptor to stimulate 

aerobic biodegradation of contaminants to less toxic form; may include inoculation of 
treatment zone with biological agents specific to the COC being treated 

 Generally considered for organic compounds 
 Requires supplying air or alternate electron acceptor throughout treatment zone  
 Generally requires bench-scale and pilot testing 

Reactive wall/funnel 
and gate 

Installation of a flow-through subsurface wall to intercept groundwater; wall constructed of 
adsorption media or compounds that will interact to reduce bioavailability or toxicity of 
contaminants in groundwater; funnel and gate walls constructed of lower permeability 
sections directing flow to higher permeability sections, where reactive materials treat water as 
it passes through the wall 

 Generally considered for organics but has been used for metals and inorganic 
compounds 

 Generally requires bench-scale and pilot testing 
 May require installation of a soil vapor extraction system to control air emissions or 

vapor migration 
In-Situ Chemical 
Oxidation (ISCO) 

Addition of reagents to chemically oxidize contaminants   Generally considered for organic compounds 
 Requires distribution of reagents throughout treatment zone  
 Generally requires bench-scale and pilot testing 

Phytoremediation Use of plants to uptake COCs  Requires harvesting of plants and disposal 
 Effectiveness depends on affinity of plants to uptake targeted contaminants 
 Root depth may be too shallow to address groundwater 

Ex Situ Treatment 
Bioreactors Contaminants in extracted groundwater put into contact with microorganisms in attached or 

suspended growth biological reactors; microorganisms capable of degrading organic 
compounds to less toxic materials such as carbon dioxide, methane, and water through 
aerobic and/or anaerobic degradation processes  

 Generally considered for organic compounds 
 Requires implementation of removal and discharge technologies 
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Candidate 
Technology 

Description Comments 

Ex Situ Treatment 
Activated 
carbon/adsorption 

Physical process that removes contaminants from groundwater through sorption onto 
available activated carbon sites; activated carbon periodically replaced and may be 
regenerated 
 

 More effective on organic rather than inorganic compounds such as metals 
 Requires implementation of removal and discharge technologies 
 Requires disposal of spent carbon material 

Precipitation/filtration Concentrates contaminated groundwater through physical and chemical means; chemical 
coagulant, flocculent, and/or pH modifier added to groundwater to separate contaminants to 
a separate phase from the matrix; mixture then sent through a filter, creating concentrated 
waste material 

 Effective on inorganic compounds such as metals 
 Ineffective on organic compounds and does not address risk from vapor intrusion 
 Requires implementation of removal and discharge technologies 
 Requires disposal of concentrated waste material 

Ion exchange Exchanges ions held electrostatically on surface of a solid with ions of similar charge in a 
solution; ion exchange media usually packed into a column; as contaminated water passes 
through column, contaminants are removed 

 Effective on inorganic compounds such as metals 
 Ineffective on organic compounds and does not address risk from vapor intrusion 
 Requires implementation of removal and discharge technologies 
 Requires disposal of ion exchange media 

Membrane filtration Separates contaminants from water by passing it through semi-permeable barrier or 
membrane; membrane allows some constituents to pass while blocking others 

 Effective on organic and  inorganic compounds 
 Requires implementation of removal and discharge technologies 

Air stripping Increases surface area of contaminated water to air to partition volatiles from groundwater  Generally considered for organic compounds 
 Requires implementation of removal and discharge technologies 

Vapor Pathway Restriction 

Passive barrier and 
venting 

Installed beneath building to physically block entrance of vapors  Maintenance required to prevent tears and holes in barrier 
 May not suffice as a stand-alone technology  
 Limited application for existing structures 

Passive venting Installation of a venting layer below the floor slab to allow soil gas to move laterally beyond 
the building footprint under natural diffusion gradients or pressure 

 Venting relies on advective flow of air due to wind and heat stack effects 
 Most effective in new construction; not effective for existing structures 

Subslab 
depressurization 
(SSD) 

Create a pressure differential across the slab that favors the movement of indoor air down 
into the subsurface 

 Low-permeability soils may limit performance 
 Effective for existing and new structures 
 Most reliable, cost effective, and efficient technology for controlling vapor intrusion 

Indoor air treatment Treat air within existing and/or new facilities to remove vapor phase contaminants  Typically generates a waste stream 
 Effective capture of air contaminants may be difficult 
 Energy intensive, with significant operation, maintenance, and monitoring burdens 

 
Notes: 
1 This table addresses all groundwater within OU2 except in Investigation Area 5, Residential Area, which does not have groundwater concerns and was not addressed during the RI 



TABLE 2.5.2.2-1 
OU2 SOIL REMEDIATION CANDIDATE TECHNOLOGIES SCREENING 

MATTHIESSEN AND HEGELER ZINC COMPANY SITE – OPERABLE UNIT 2 
 

 

Page 1 of 4 
 

Technology Potentially Applicable to OU2 
Areas Effectiveness Implementability Relative Cost Retained? Reason for Elimination 

No Action 
No action  1-Building 100 

 2-Rolling Mill 
 3-Former Main Industrial Area  
 4- North Area 
 5- Residential Area 

 Capable of handling OU2 volume of soil  
 Not effective at reducing contamination 
 Not effective with respect to risk reduction  

Easily implementable Low Yes NA 

Institutional Controls 
Property use restrictions  1-Building 100 

 2-Rolling Mill 
 3-Former Main Industrial Area  
 4- North Area 
 5- Residential Area 

 Capable of handling OU2 volume of soil  
 Not effective at reducing contamination 
 Effective for reducing human risk; not 

effective for reducing ecological risk (NNE 
Area only)   

Easily implementable Low Yesa NA 

Property access restrictions  1-Building 100 
 2-Rolling Mill 
 3-Former Main Industrial Area  
 4- North Area 

 Capable of handling OU2 volume of soil  
 Not effective at reducing contamination 
 Effective for reducing human risk; not 

effective for reducing ecological risk (NNE 
Area only)   

Easily implementable Low Yesa NA 

Monitored Natural Attenuation 
Monitored natural attenuation 
(MNA) 

 1-Building 100 
 2-Rolling Mill 
 3-Former Main Industrial Area  
 4- North Area 
 5- Residential Area 

 Capable of handling OU2 volume of soil  
 Not effective at reducing contamination 
 Not effective with respect to risk reduction 

Implementable Low No Similar to no-action alternative 
except with additional 
environmental monitoring 
required; metals do not 
significantly degrade in nature 
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Technology Potentially Applicable to OU2 
Areas Effectiveness Implementability Relative Cost Retained? Reason for Elimination 

Removal 
Mechanical excavation   1-Building 100 

 2-Rolling Mill 
 3-Former Main Industrial Area  
 4- North Area 
 5- Residential Area 

 Capable of handling OU2 volume of soil  
 Not effective at reducing contamination 
 Effective with respect to risk reduction 

Implementable Moderate Yes NA 

Disposal 
Off-site disposal  1-Building 100 

 2-Rolling Mill 
 3-Former Main Industrial Area  
 4- North Area 
 5- Residential Area 

 Capable of handling OU2 volume of soil  
 Not effective at reducing contamination 
 Effective with respect to risk reduction 

Implementable High Yes NA 

Containment 
Low-permeability cap  1-Building 100 

 2-Rolling Mill 
 3-Former Main Industrial Area  

 Capable of handling OU2 volume of soil  
 Not effective at reducing contamination 
 Effective with respect to risk reduction 

Implementable Moderate No The primary difference between 
the low-permeability cap and a 
soil cover is the cap’s ability to 
limit water infiltration into the 
subsurface, which influences the 
vertical migration of 
groundwater. Since groundwater 
containment is not included in 
the RAOs this technology has 
not been retained. 

Soil cover  1-Building 100 
 2-Rolling Mill 
 3-Former Main Industrial Area  
 4- North Area 
 5- Residential Area 

 Capable of handling OU2 volume of soil  
 Not effective at reducing contamination 
 Effective with respect to risk reduction 

Easily Implementable. Moderate Yes NA 
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Technology Potentially Applicable to 
OU2 Areas Effectiveness Implementability Relative Cost Retained? Reason for Elimination 

In Situ Treatment 
Chemical oxidation  2-Rolling Mill  Capable of handling OU2 volume of soil  

 Effective at reducing organic contamination only; not 
effective at reducing metals contamination 

 Not effective with respect to risk reduction 

Implementable Moderate No Chemical oxidation generally not 
effective for remediation of 
metals, the primary COCs 

Soil flushing  1-Building 100 
 2-Rolling Mill 
 3-Former Main 

Industrial Area 

 Capable of handling OU2 volume of soil  
 Effective at reducing contamination  
 Not definitively effective with respect to risk reduction 
 Must be combined with groundwater collection method 

to capture leaching metals 

Difficult to Implement Moderate No Depends on groundwater 
collection system’s ability to 
collect leachate  

Vitrification  3-Former Main 
Industrial Area 

 Capable of handling OU2 volume of soil  
 Effective at reducing contamination  
 Effective with respect to risk reduction  

Difficult to Implement High No Has very high cost, and by-
product will greatly restrict 
future Site redevelopment 

Bioleaching 
 

 1-Building 100 
 2-Rolling Mill 
 3-Former Main 

Industrial Area 

 Capable of handling OU2 volume of soil  
 Effective at reducing contamination  
 Not definitively effective with respect to risk reduction 
 Must be combined with groundwater collection method 

to capture leaching metals 

Difficult to Implement Moderate No Range of microorganisms 
required to address multiple 
contaminants in subsurface; 
extensive pilot testing required 
for design  

Bioremediation 
 

 1-Building 100 
 2-Rolling Mill 
 3-Former Main 

Industrial Area 

 Capable of handling OU2 volume of soil  
 Effective at reducing organic contamination only; not 

effective at reducing metals contamination 
 Not definitively effective with respect to risk reduction 

Difficult to Implement Moderate No Technology only addresses 
organic contamination, and 
metals are the primary COCs 

Biosolids remediation  3-Former Main 
Industrial Area 

 Capable of handling OU2 volume of soil  
 Effective at reducing organic contamination only; not 

effective at reducing metals contamination 
 Effective with respect to risk reduction 

Difficult to implement Moderate No Too close to residences and LVR

Phytoremediation  4- North Area 
 5- Residential Area 

 Capable of handling OU2 volume of soil  
 Effective at reducing surface level metals contamination 

only; not effective at removing contaminants from deep 
soils 

 Not definitively effective with respect to risk reduction 

Easily Implementable Low Yes Retained for Investigation Area 
4 - North Area only. 
Phytoremediation is not 
recommended for residential use. 
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Technology Potentially Applicable to 
OU2 Areas Effectiveness Implementability Relative Cost Retained? Reason for Elimination 

Ex Situ Treatment 
Soil washing  2-Rolling Mill 

 3-Former Main 
Industrial Area 

 Capable of handling OU2 volume of soil  
 Effective at reducing contamination  
 Effective with respect to risk reduction  

Implementable Moderate Yes NA 

Chemical stabilization  3-Former Main 
Industrial Area 

 Capable of handling OU2 volume of soil  
 Effective at reducing surface level contamination  
 Effective with respect to risk reduction 

Implementable Moderate Yes NA 

Pyrometallurgical recovery  2-Rolling Mill 
 3-Former Main 

Industrial Area 

 Capable of handling OU2 volume of soil  
 Effective at reducing metals contamination  
 Effective with respect to risk reduction 

Difficult  High No Technology has high cost and 
very difficult to implement; 
other ex situ treatments more 
effective, easier to implement, 
and less expensive 

Solidification/stabilization  1-Building 100 
 2-Rolling Mill 
 3-Former Main 

Industrial Area 

 Capable of handling OU2 volume of soil  
 Effective at reducing contamination  
 Effective with respect to risk reduction  

Implementable High No Technology has high cost, and 
additional volume created during 
solidification/stabilization 
requires on- or off-site disposal 
at additional cost 

 
 
Notes: 
a  Technology may be used in combination with other technologies 
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Technology Effectiveness Implementability Relative Cost Retained? Reason for Elimination 

No Action 
No action  Capable of handling OU2 volume of groundwater  

 Not effective at reducing contamination 
 Not effective with respect to risk reduction  

Easily implementable Low Yes NA 

Institutional Controls 
Groundwater use restrictions  Capable of handling OU2 volume of groundwater  

 Not effective at reducing contamination 
 Effective for reducing human risk; not effective for 

reducing ecological risk   

Easily implementable Low Yesa NA 

Property access restrictions  Capable of handling OU2 volume of groundwater  
 Not effective at reducing contamination 
 Effective for reducing human risk; not effective for 

reducing ecological risk  

Easily implementable Low Yesa NA 

Groundwater monitoring  Capable of handling OU2 volume of groundwater  
 Not effective at reducing contamination 
 Not effective at reducing human or ecological risk   

Easily implementable Low Yesa NA 

Monitored Natural Attenuation 
Monitored natural attenuation 
(MNA) 

 Capable of handling OU2 volume of groundwater  
 Not effective at reducing contamination 
 Not effective at reducing human or ecological risk   

Easily implementable Low No Similar to no-action alternative except with 
additional environmental monitoring required; 
metals do not significantly degrade in nature 

Removal  
Extraction wells  Capable of handling OU2 volume of groundwater  

 Not effective at reducing contamination 
 Not effective with respect to risk reduction   

Implementable Moderate Yes NA 

Interceptor trench  Capable of handling OU2 volume of groundwater  
 Not effective at reducing contamination 
 Not effective with respect to risk reduction   

Implementable Moderate Yes NA 

Discharge 
Little Vermillion River 
(LVR) 

 Capable of handling OU2 volume of groundwater  
 Not effective at reducing contamination 
 Not effective with respect to risk reduction 

Implementable Low  Yes NA 

Publicly Owned Treatment 
Works (POTW)  

 Capable of handling OU2 volume of groundwater  
 Not effective at reducing contamination 
 Effective with respect to risk reduction 

Implementable Moderate Yes NA 
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Technology Effectiveness Implementability Relative Cost Retained? Reason for Elimination 

Discharge 
Reinjection or infiltration  Not likely capable of handling OU2 volume of 

groundwater  
 Not effective at reducing contamination 
 Not effective with respect to risk reduction 

Implementable Moderate No Because of heterogeneous nature of OU2 soils, 
reinjection or infiltration of large volumes of 
groundwater would be difficult   

Off-site disposal  Capable of handling OU2 volume of groundwater  
 Not effective at reducing contamination 
 Effective with respect to risk reduction 

Implementable High No Off-site disposal of groundwater prohibitively 
expensive because of transportation costs; treatment 
of groundwater and discharge to the POTW 
preferable 

Containment 
Containment with a barrier 
wall 

 Capable of handling OU2 volume of groundwater  
 Not effective at reducing contamination unless 

implemented with removal and ex situ treatment 
component 

 Effective with respect to risk reduction  

Implementable Moderate No Groundwater discharge from OU2 into the LVR has 
not resulted in human health or ecological risks in 
the LVR; hence, containment of groundwater to 
OU2 is not necessary 

Containment with a barrier 
wall and low-permeability 
cap 

 Capable of handling OU2 volume of groundwater  
 Not effective at reducing contamination unless 

implemented with removal and ex situ treatment 
component 

 Effective with respect to risk reduction  

Implementable High No Groundwater discharge from OU2 into the LVR has 
not resulted in human health or ecological risks in 
the LVR; hence, containment of groundwater to 
OU2 is not necessary 

In Situ Treatment 
Bioremediation  Capable of handling OU2 volume of groundwater  

 Effective at reducing organic contamination; not 
effective at reducing metals contamination 

 Likely effective at reducing human and ecological 
risk   

Difficult to Implement Low No Extensive pilot testing required for enhanced in situ 
bioremediation and technology does not effectively 
address metals 

Reactive wall/funnel and gate  Capable of handling OU2 volume of groundwater  
 Effective at reducing organic and select metals 

contamination  
 Effective at reducing human and ecological risk   

Implementable High Yes NA 

In-Situ Chemical Oxidation 
(ISCO) 

 Capable of handling OU2 volume of groundwater  
 Effective at reducing organic contamination only; not 

effective at reducing metals contamination 
 Effective at reducing human and ecological risk  

Implementable Moderate Yes NA 
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Technology Effectiveness Implementability Relative Cost Retained? Reason for Elimination 

In Situ Treatment 
Phytoremediation  Capable of handling OU2 volume of groundwater  

 Effective at reducing shallow groundwater  metals 
contamination only 

 Not definitively effective with respect to risk 
reduction 

Implementable Low No Only effective for very shallow groundwater, and 
average groundwater depth at OU2 is approximately 
12 feet below ground surface   

Ex Situ Treatment 
Bioreactors  Capable of handling OU2 volume of groundwater  

 Effective at reducing VOC contamination; not 
effective at reducing metals contamination 

 Effective at reducing human and ecological risk   

Difficult to implement High No Requires removal of groundwater for ex situ 
treatment; however, WBZ1 groundwater at OU2 is 
discontinuous and present in lenses and would be 
difficult to extract 

Activated carbon/adsorption  Capable of handling OU2 volume of groundwater  
 Effective at reducing organic contamination; less 

effective at reducing metals contamination   
 Effective at reducing human and ecological risk   

Implementable Moderate Yes NA 

Precipitation/filtration  Capable of handling OU2 volume of groundwater  
 Effective at reducing metals contamination; not 

effective at reducing VOC contamination  
 Effective at reducing human and ecological risk   

Implementable Moderate Yes NA 

Ion exchange  Capable of handling OU2 volume of groundwater  
 Effective at reducing metals contamination; not 

effective at reducing VOC contamination  
 Effective at reducing human and ecological risk   

Implementable Moderate No Technology is not effective at reducing VOC 
contamination and will not be effective at reducing 
risk due to vapor intrusion 

Membrane filtration  Capable of handling OU2 volume of groundwater  
 Effective at reducing contamination  
 Effective at reducing human and ecological risk   

Implementable Moderate Yes NA 

Air stripping  Capable of handling OU2 volume of groundwater  
 Effective at reducing contamination  
 Effective at reducing human and ecological risk   

Implementable Moderate Yes NA 
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Technology Effectiveness Implementability Relative Cost Retained? Reason for Elimination 

Vapor Pathway Restriction 
Passive barrier and venting  Not capable at handling vapor volume 

 Not effective at reducing contamination 
 Not effective with respect to risk reduction in existing 

structures 
 Not definitively effective with respect to risk 

reduction in new construction 

Implementable Low No Less effective than other vapor pathway restriction 
technologies and not implementable in existing 
structures 

Passive venting  Capable at handling vapor volume 
 Not effective at reducing contamination 
 Not effective with respect to risk reduction in existing 

structures 
 Effective with respect to risk reduction in new 

construction 

Implementable Low No Less effective than other vapor pathway restriction 
technologies and not implementable in existing 
structures 

Subslab depressurization 
(SSD) 

 Capable of  handling vapor volume 
 Not effective at reducing contamination 
 Effective with respect to risk reduction in existing 

structures 
 Effective with respect to risk reduction in new 

construction 

Easy to implement Low Yes NA 

Indoor air treatment  Not definitively capable at handling vapor volume 
 Not effective at reducing contamination 
 Not definitively effective with respect to risk 

reduction in existing structures 
 Not definitively effective with respect to risk 

reduction in new construction 

Difficult to implement High No Significantly more expensive  than other vapor 
pathway restriction technologies, and less effective 
at handling vapor volume and reducing risk 

 
Notes: 
a  Technology may be used in conjunction with other technologies 
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General Response Action 
/Candidate Technology 

Comments Applicable OU2 
Site Areas 

SOIL 

No Action 

No action  CERCLA-mandated  1-Building 100 
 2-Rolling Mill 
 3-Former Main Industrial Area 
 4- North Area 
 5- Residential Area 

 

Institutional Controls 

Property use restrictions  May be used in conjunction with ongoing, long-term remedies 
that will leave behind residual contamination for an extended 
period of time 

 1-Building 100 
 2-Rolling Mill 
 3-Former Main Industrial Area 
 4- North Area 
 5- Residential Area 

 
Property access restrictions  May be used in conjunction with ongoing, long-term remedies 

that will leave behind residual contamination for an extended 
period of time 

 1-Building 100 
 2-Rolling Mill 
 3-Former Main Industrial Area 
 4- North Area 
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General Response Action 
/Candidate Technology 

Comments Applicable OU2 
Site Areas 

SOIL 

Removal 

Mechanical excavation  Likely will be used in conjunction with capping, disposal, or 
ex situ treatment 

 1-Building 100 
 2-Rolling Mill 
 3-Former Main Industrial Area 
 4- North Area 
 5- Residential Area 

Disposal 

Off-site disposal   May be used in conjunction with excavation  1-Building 100 
 2-Rolling Mill 
 3-Former Main Industrial Area 
 4- North Area 
 5- Residential Area 

Containment 

Soil cover  Provides isolation   
 Can limit future Site development 
 Conducive to revegetation 

 1-Building 100 
 2-Rolling Mill 
 3-Former Main Industrial Area 
 4- North Area 
 5- Residential Area 
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General Response Action 
/Candidate Technology 

Comments Applicable OU2 
Site Areas 

SOIL 

In Situ Treatment 

Phytoremediation  Requires harvesting of plants and disposal 
 Effectiveness depends on affinity of plants to uptake targeted 

contaminants 
 May be used in conjunction with hot-spot excavation 

 4- North Area 
 

Ex Situ Treatment 

Soil washing  Washed soil is disposed of off-site or consolidated on site 
 Generates a process residual that must be disposed of  
 May be used to treat soils from hot-spot excavation 

 2-Rolling Mill 
 3-Former Main Industrial Area 

Chemical stabilization  Generally considered for metals and other inorganic materials 
and compounds 

 Requires distribution of reagents throughout the treatment 
zone 

 Generally requires bench-scale and pilot testing 

 3-Former Main Industrial Area 
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General Response Action 
/Candidate Technology 

Comments Applicable OU2 Site 
Areas 

GROUNDWATER 

No Action 

No Action  CERCLA-mandated  OU2 groundwater 

Institutional Controls 

Groundwater use restrictions  May be used in conjunction with  remedies that will leave behind 
residual contamination for an extended period of time 

 OU2 groundwater  

Property access restrictions  May be used in conjunction with  remedies that will leave behind 
residual contamination for an extended period of time 

 OU2 groundwater  

Groundwater monitoring  May be used in conjunction with  remedies that will leave behind 
residual contamination for an extended period of time 

 OU2 groundwater  

Removal  

Extraction wells  May be used in conjunction with ex situ treatment and discharge 
 Will likely be used in conjunction with interceptor trenches 

 OU2 groundwater  

Interceptor trench  May be used in conjunction with ex-situ treatment and discharge. 
 Will likely be used in conjunction with extraction wells. 

 OU2 groundwater  
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General Response Action 
/Candidate Technology 

Comments Applicable OU2 Site 
Areas 

GROUNDWATER 

Discharge 
Little Vermillion River (LVR)  May be used in conjunction with removal and ex situ treatment 

 Will likely be used in conjunction with the ex situ treatment options 
listed below 

 Discharge required to meet NPDES Permit program requirements 

 OU2 groundwater  

Publicly owned treatment works 
(POTW)  

 May be used in conjunction with removal and ex situ treatment 
 Likely will be used in conjunction with the ex situ treatment 

options listed below 
 Discharge permits required 
 POTW may have capacity limitations based on contaminant 

loading or water volumes 

 OU2 groundwater  

In Situ Treatment 

Reactive wall/funnel and gate  Generally considered for organics but has been used for metals and 
inorganic compounds 

 Generally requires bench-scale and pilot testing 
 May require installation of a soil vapor extraction system to control 

air emissions or vapor migration 

 OU2 groundwater  

In situ chemical oxidation 
(ISCO) 

 Requires distribution of reagents throughout treatment zone  
 Generally requires bench-scale and pilot testing 
 Will only be used to treat organic contaminants near Rolling Mill 

building 
 Will likely be used in conjunction with other treatment 

technologies to address OU2-wide groundwater contamination 

 OU2 groundwater  
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General Response Action 
/Candidate Technology 

Comments Applicable OU2 Site 
Areas 

GROUNDWATER 

Ex Situ Treatment 
Activated carbon/adsorption  More effective on organic compounds than inorganic compounds 

such as metals 
 Requires implementation of removal and discharge technologies 
 Requires disposal of spent carbon material 
 Will be used in conjunction with other treatment technologies to 

address OU2-wide groundwater contamination 
 

 OU2 groundwater  

Air stripping  Generally considered for organic compounds 
 Requires implementation of removal and discharge technologies 
 Will be used in conjunction with other treatment technologies to 

address OU2-wide groundwater contamination 
 

 OU2 groundwater  

Precipitation/ filtration  Effective on inorganic compounds such as metals; ineffective on 
organic compounds and does not address risk from vapor intrusion 

 Requires implementation of removal and discharge technologies 
 Will be used in conjunction with other treatment technologies to 

address OU2-wide groundwater contamination 
 

 OU2 groundwater 

Membrane filtration  Considered for inorganic and organic compounds 
 Requires implementation of removal and discharge technologies 
 Will be used in conjunction with other treatment technologies to 

address OU2-wide groundwater contamination 
 

 OU2 groundwater 
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General Response Action 
/Candidate Technology 

Comments Applicable OU2 Site 
Areas 

GROUNDWATER 

Vapor Pathway Restriction 
Subslab depressurization (SSD)  Low-permeability soils may limit performance 

 Effective for existing and new structures 
 Most reliable, cost effective, and efficient technology for 

controlling vapor intrusion 

 OU2 groundwater 
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Alternative 
Effectiveness Implementability Cost Retained 

Short-term Long-term Technical Administrative Capital O & M Yes No 

1. No Action No short-term protection Would not reduce 

toxicity (T), mobility 

(M), or volume (V) of 

contamination or meet 

RAOs 

No construction or O&M 

tasks to implement 

No administrative 

tasks 

No associated capital costs No associated O&M 

costs 



2. Institutional Controls Deed restrictions would 

restrict or prohibit soil and 

groundwater exposures, 

but unauthorized site 

access may result in 

exposure 

Limited reduction of 

contaminant exposure 

through use 

restrictions; otherwise 

no reductions of T.  As 

a stand-alone 

alternative, would not 

reduce M or V of 

contamination. 

No construction or O&M 

tasks to implement 

Deed restrictions; 

health & safety notices 

for potential risk 

scenarios 

Minimal costs associated 

with administrative fees 

O&M costs associated 

with long-term 

groundwater 

monitoring 

3. Institutional Controls

+ Property Access

Restrictions

Deed and property access 

restrictions (e.g., fencing) 

would restrict or prohibit 

soil and groundwater 

exposures 

Reduced contaminant 

exposure through use 

and access restrictions; 

otherwise, no 

reductions of T.  As a 

stand-alone 

alternative, would not 

reduce M or V of 

contamination. 

Fencing construction and 

maintenance to restrict 

property access; some 

property access restrictions 

are already in place in the 

Plant Area. 

Deed and Access 

restrictions; health & 

safety notices for 

potential risk scenarios 

Minimal costs associated 

with administrative fees 

and fencing construction 

Same as alternative 2; 

additionally, minimal 

costs associated with 

maintaining property 

access restrictions   



4. Excavation (with off-

site disposal) +

Institutional Controls

+ Property Access

Restrictions

Same as alternative 3; 

additionally, protection 

would be provided by 

restricting soil exposure 

through removal of soil 

with concentrations above 

acceptable human health 

risks. 

Same as alternative 3; 

additionally, reduction 

of contaminant M 

through excavation 

and appropriate 

containment. 

Same as alternative 3; 

additionally, treatment area 

is an active industrial 

facility and covered 

primarily with asphalt or 

structures.   

Same as alternative 3; 

additionally, 

coordination with 

Plant necessary to 

minimize impact to 

operations. 

Administrative costs are 

relatively low as described 

for alternative 3; 

additionally, relatively 

moderate costs associated 

with excavation, 

transportation, and disposal 

of contaminated soil.   

See alternative 3 
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Alternative 
Effectiveness Implementability Cost Retained 

Short-term Long-term Technical Administrative Capital O & M Yes No 

5. Low Permeability Cap 

+ Institutional 

Controls + Property 

Access Restrictions 

Same as alternative 3; 

additionally, protection 

would be provided by 

restricting soil exposure 

and erosion through 

capping. 

Same as alternative 3; 

additionally, reduces 

M of contamination by 

restricting 

contaminated leachate 

formation and surface 

erosion.  Would not 

reduce V of 

contamination.  Some 

maintenance required 

to maintain long-term 

integrity and 

effectiveness of cap. 

Same as alternative 3; 

additionally, Plant Area 

currently has low 

permeability cover over all 

but a few areas.  New cover 

would be placed in areas 

unoccupied by structures or 

well-maintained paving.  

See alternative 3; 

additionally, 

coordination with 

Plant necessary to 

minimize impact to 

operations. 

Administrative costs are 

relatively low as described 

for alternative 3; 

additionally, relatively low 

costs associated with low 

permeability construction 

materials and cap 

installation. 

Same as alternative 3; 

additionally, relatively 

low costs associated 

with cap maintenance  

 

  

 

6. Soil Cover + 

Institutional Controls 

+ Property Access 

Restrictions 

Same as alternative 3; 

additionally, protection 

would be provided by 

restricting contaminated 

soil exposure and erosion 

through placement of soil 

cover. 

Same as alternative 3; 

additionally, reduces 

M of contamination by 

restricting 

contaminated surface 

erosion.  Would not 

reduce V of 

contamination.  Some 

maintenance required 

to maintain long-term 

integrity and 

effectiveness of soil 

cover. 

Same as alternative 3; 

additionally, Plant Area 

currently has low 

permeability cover over all 

but a few areas.  New cover 

would be placed in areas 

unoccupied by structures or 

paving.   

See alternative 3; 

additionally, 

coordination with 

Plant necessary to 

minimize impact to 

operations. 

Administrative costs are 

relatively low as described 

for alternative 3; 

additionally, relatively 

moderate costs associated 

with purchase of soil cover 

materials and soil cover 

construction. 

Same as alternative 3; 

additionally, relatively 

low costs associated 

with soil cover 

maintenance  

 

  

 

7. Chemical Stabilization 

+ Institutional 

Controls + Property 

Access Restrictions 

Protection would be 

provided by restricting soil 

exposure and contaminant 

mobility through chemical 

in-situ stabilization 

Same as alternative 3; 

additionally, reduces 

M of contamination 

through stabilization.  

Would not reduce V of 

contamination. 

Plant Area is currently 

covered with paving or 

structures, and the plant is 

in active use.  Treatment 

would require removing and 

replacing existing cover. 

See alternative 3; 

additionally, 

coordination with 

Plant necessary to 

minimize impact to 

operations. 

Administrative costs are 

relatively low as described 

for alternative 3; 

additionally, relatively 

moderate costs associated 

with purchase of stabilizing 

agents and implementation 

of chemical stabilization 

See alternative 3  

 

  



Table 3.2.2-1 

Plant Area Alternative Screening Summary  

Matthiessen and Hegeler Zinc Company Site 

LaSalle, Illinois 
 

Page 3 of 3 

Alternative 
Effectiveness Implementability Cost Retained 

Short-term Long-term Technical Administrative Capital O & M Yes No 

8. Groundwater Removal, 

Treatment, and 

Disposal + 

Institutional Controls 

+ Property Access 

Restrictions 

Same as alternative 3; 

additionally, protection 

would be provided by 

treating impacted 

groundwater.  Does not 

address soil exposure 

pathways 

Same as alternative 3; 

additionally, reduces 

T, V, and M of 

contamination through 

groundwater 

extraction, treatment, 

and discharge to 

POTW or LVR.  

Treatment efficiency 

dependent on long-

term O&M.  

Groundwater RAO 

might be met without 

active treatment. 

Same as alternative 3; 

additionally, construction of 

extraction well network, 

associated infrastructure, 

and groundwater treatment 

(e.g., activated carbon, 

precipitation, filtration, ion 

exchange, or air stripping).  

Long-term O&M required.   

Same as alternative 3; 

additionally, would 

need to meet 

substantive 

requirements and 

acquire necessary 

permits for discharge 

to POTW or LVR. 

Administrative costs are 

relatively low as described 

for alternative 3; 

additionally, relatively 

moderate costs for 

installation of groundwater 

extraction wells and 

treatment system as well as 

discharge permitting fees. 

Same as alternative 3; 

additionally, relatively 

high costs associated 

with long-term system 

O&M and treatment 

performance 

monitoring 

 

  

  

9. Groundwater Removal, 

Treatment, and 

Recirculation + 

Institutional Controls 

+ Property Access 

Restrictions 

Same as alternative 3; 

additionally, protection 

would be provided by 

treating impacted 

groundwater. 

Same as alternative 3; 

additionally, reduces 

T, V, and M of 

contamination through 

groundwater 

extraction, treatment, 

and onsite 

recirculation.  

Treatment efficiency 

dependent on long-

term O&M.  

Groundwater RAO 

might be met without 

active treatment. 

Same as alternative 3; 

additionally, construction of 

extraction/injection well 

network, associated 

infrastructure, and 

groundwater treatment (e.g., 

activated carbon, 

precipitation, filtration, ion 

exchange, or air stripping).  

Long-term O&M required.   

Same as alternative 3 Administrative costs are 

relatively low as described 

for alternative 3; 

additionally, relatively 

moderate costs for 

installation of groundwater 

extraction/injection wells 

and treatment system 

Same as alternative 3; 

additionally, relatively 

high costs associated 

with long-term system 

O&M and treatment 

performance 

monitoring 

 

  

  

 



Table 3.2.2-2 

Slag Pile Area Alternative Screening Summary 

Matthiessen and Hegeler Zinc Company Site 

LaSalle, Illinois 

Page 1 of 5 

Alternative 
Effectiveness Implementability Cost Retained 

Short-term Long-term Technical Administrative Capital O & M Yes No 

1. No Action
1
 No short-term protection Would not reduce toxicity 

(T), mobility (M), or 

volume (V) of 

contamination or meet 

RAOs 

No construction or O&M 

tasks to implement 

No administrative 

tasks 

No associated capital costs No associated O&M 

costs 



Slag Pile Area COC Alternatives
1

2. Institutional Controls Deed restrictions would 

restrict or prohibit soil 

and groundwater use, but 

unauthorized site access 

may result in exposure 

Limited reduction of 

contaminant exposure 

through use restrictions; 

otherwise, would not 

reduce T. As a stand-alone 

alternative, would not 

reduce M or V of 

contamination. 

No construction or O&M 

tasks to implement 

Deed restrictions; 

health & safety notices 

for potential risk 

scenarios 

Minimal costs associated 

with administrative fees 

O&M costs associated 

with long-term 

groundwater 

monitoring 

3. Institutional Controls

+ Property Access

Restrictions

Deed and property access 

restrictions (e.g., fencing) 

would restrict or prohibit 

soil and groundwater use 

Reduced contaminant 

exposure through use and 

access restrictions; 

otherwise, would not 

reduce T. As a stand-alone 

alternative, would not 

reduce M or V of 

contamination. 

Fencing construction and 

maintenance to restrict 

property access 

Deed and access 

restrictions; health & 

safety notices for 

potential risk scenarios 

Minimal costs associated 

with administrative fees 

and fencing construction 

Same as alternative 2; 

additionally, minimal 

costs associated with 

maintaining property 

access restrictions   



4. Excavation (with off-

site disposal) +

Institutional Controls

+ Property Access

Restrictions

Same as alternative 3; 

additionally, protection 

would be provided by 

restricting soil exposure 

through removal of soil 

with concentrations 

above acceptable human 

health risks. 

Same as alternative 3; 

additionally, reduction of 

contaminant M through 

excavation and appropriate 

containment. 

Same as alternative 3; 

additionally, challenging 

deep excavation may be 

required in areas.  

See alternative 3 Administrative costs are 

relatively low as described 

for alternative 3; 

additionally, relatively 

moderate to high costs 

associated with excavation, 

transportation, and disposal 

of contaminated soil.  

See alternative 3 





Table 3.2.2-2 

Slag Pile Area Alternative Screening Summary  

Matthiessen and Hegeler Zinc Company Site 

LaSalle, Illinois 
 

Page 2 of 5 

Alternative 
Effectiveness Implementability Cost Retained 

Short-term Long-term Technical Administrative Capital O & M Yes No 

5. Low Permeability Cap 

+ Institutional 

Controls + Property 

Access Restrictions 

Same as alternative 3; 

additionally, protection 

would be provided by 

restricting soil exposure 

and erosion through 

capping. 

Same as alternative 3; 

additionally, reduces M of 

contamination by 

restricting contaminated 

leachate formation and 

surface erosion. Would not 

reduce V of contamination. 

Some maintenance 

required to maintain long-

term integrity and 

effectiveness of cap. 

Same as alternative 3; 

additionally, before cap 

construction, vegetation 

clearing and some re-

grading work may be 

needed. Work with heavy 

machinery on unstable 

terrain presents a potential 

safety hazard.  

See alternative 3 Administrative costs are 

relatively low as described 

for alternative 3; 

additionally, relatively 

moderate costs associated 

with low permeability 

membrane materials, 

vegetation clearing, re-

grading, and cap 

installation. 

Same as alternative 3; 

additionally, relatively 

low costs associated 

with cap maintenance  

 

  

 

6. Soil Cover + 

Institutional Controls 

+ Property Access 

Restrictions 

Same as alternative 3; 

additionally, protection 

would be provided by 

restricting contaminated 

soil exposure and erosion 

through placement of soil 

cover. 

Same as alternative 3; 

additionally, reduces M of 

contamination by 

restricting contaminated 

surface erosion. Would not 

reduce V of contamination. 

Some maintenance 

required to maintain long-

term integrity and 

effectiveness of soil cover. 

Same as alternative 3; 

additionally, before soil 

cover construction, 

vegetation clearing and 

some re-grading work may 

be needed. Work with heavy 

machinery on unstable 

terrain presents a potential 

safety hazard.  

See alternative 3 Administrative costs are 

relatively low as described 

for alternative 3; 

additionally, relatively 

moderate costs associated 

with purchase of soil cover 

materials, vegetation 

clearing, re-grading, and 

soil cover construction. 

Same as alternative 3; 

additionally, relatively 

low costs associated 

with soil cover 

maintenance  

 

  

 

7. Chemical Stabilization 

+ Institutional 

Controls + Property 

Access Restrictions 

Protection would be 

provided by restricting 

soil exposure and 

limiting contaminant M 

through chemical in-situ 

stabilization 

Reduces M of 

contamination through 

stabilization. Would not 

reduce V of contamination 

and only limited reduction 

of contaminant T without a 

surface barrier to restrict 

exposure.  

Distributing stabilizing 

agents will require mixing 

at the surface of the slag 

pile. Prior to introduction of 

the stabilizing agents, 

vegetation clearing and 

some re-grading work may 

be needed. Work with heavy 

machinery on unstable 

terrain presents a potential 

safety hazard.   Technical 

uncertainties include re-

establishment of vegetative 

cover over stabilized area 

and choice of appropriate 

stabilizing agent for the site-

specific soil and slag 

materials. 

See alternative 3 Administrative costs are 

relatively low as described 

for alternative 3; 

additionally, relatively 

moderate to high costs 

associated with purchase of 

stabilizing agents, 

vegetation clearing, re-

grading, and 

implementation of 

chemical stabilization 

See alternative 3  

 

  



Table 3.2.2-2 

Slag Pile Area Alternative Screening Summary  

Matthiessen and Hegeler Zinc Company Site 

LaSalle, Illinois 
 

Page 3 of 5 

Alternative 
Effectiveness Implementability Cost Retained 

Short-term Long-term Technical Administrative Capital O & M Yes No 

8. Phytoremediation + 

Institutional Controls 

+ Property Access 

Restrictions 

Protection may be 

provided by 

bioaccumulating or 

reducing contaminant 

concentrations in soil. 

Actual effectiveness will 

be related to ability of 

plants to uptake 

sufficient contamination 

from slag materials. 

May reduce T, M, or V of 

contamination through 

bioaccumulation and/or 

degradation; however, 

actual long-term RAOs 

may not be achieved if 

contaminant uptake from 

slag material is not 

sufficient. 

Introduced vegetation will 

require skilled planting and 

maintenance, and growth 

may be subject to climatic 

changes.  

See alternative 3 Administrative costs are 

relatively low as described 

for alternative 3; 

additionally, relatively low 

to moderate costs 

associated initial 

establishment of 

vegetation. 

See alternative 3; 

additionally, relatively 

low to moderate costs 

associated with plant 

maintenance and 

treatment performance 

monitoring 

 

 

  

9. Groundwater Removal, 

Treatment, and 

Disposal + 

Institutional Controls 

+ Property Access 

Restrictions 

Same as alternative 3; 

additionally, protection 

would be provided by 

treating impacted 

groundwater. 

Same as alternative 3; 

additionally, reduces T, V, 

and M of contamination 

through groundwater 

extraction, treatment, and 

discharge to POTW or 

LVR. Treatment efficiency 

dependent on long-term 

O&M. Groundwater RAO 

might be met without 

active treatment. 

Same as alternative 3; 

additionally, construction of 

extraction well network, 

associated infrastructure, 

and groundwater treatment 

(e.g., activated carbon, 

precipitation, filtration, ion 

exchange, or air stripping). 

Long-term O&M required.  

Same as alternative 3; 

additionally, would 

need to meet 

substantive 

requirements and 

acquire necessary 

permits for discharge 

to POTW or LVR. 

Administrative costs are 

relatively low as described 

for alternative 3; 

additionally, relatively 

moderate costs for 

installation of groundwater 

extraction wells and 

treatment system as well as 

discharge permitting fees. 

Same as alternative 3; 

additionally, relatively 

high costs associated 

with long-term system 

O&M and treatment 

performance 

monitoring 

 

  

  

10. Groundwater Removal, 

Treatment, and 

Recirculation + 

Institutional Controls 

+ Property Access 

Restrictions 

Same as alternative 3; 

additionally, protection 

would be provided by 

treating impacted 

groundwater. 

Same as alternative 3; 

additionally, reduces T, V, 

and M of contamination 

through groundwater 

extraction, treatment, and 

onsite recirculation. 

Treatment efficiency 

dependent on long-term 

O&M. Groundwater RAO 

might be met without 

active treatment. 

Same as alternative 3; 

additionally, construction of 

extraction/injection well 

network, associated 

infrastructure, and 

groundwater treatment (e.g., 

activated carbon, 

precipitation, filtration, ion 

exchange, or air stripping). 

Long-term O&M required.  

Same as alternative 3 Administrative costs are 

relatively low as described 

for alternative 3; 

additionally, relatively 

moderate costs for 

installation of groundwater 

extraction/injection wells 

and treatment system 

Same as alternative 3; 

additionally, relatively 

high costs associated 

with long-term system 

O&M and treatment 

performance 

monitoring 
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Slag Pile Area Alternative Screening Summary  

Matthiessen and Hegeler Zinc Company Site 

LaSalle, Illinois 
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Alternative 
Effectiveness Implementability Cost Retained 

Short-term Long-term Technical Administrative Capital O & M Yes No 

11. Geochemical Fixation 

+ Institutional 

Controls + Property 

Access Restrictions 

Same as alternative 2; 

additionally, protection 

would be provided by 

treating impacted 

groundwater. 

Same as alternative 3; 

additionally, reduces T, V, 

and M of contamination 

through groundwater 

treatment. Additional 

future injections may be 

necessary. Groundwater 

RAO might be met without 

active treatment. 

Same as alternative 3; 

additionally, construction of 

injection well network and 

associated infrastructure as 

well as actual injection of 

geochemical fixation agent 

Same as alternative 2 Administrative costs are 

relatively low as described 

for alternative 2; 

additionally, relatively 

moderate costs for 

installation of injection 

well network and 

conducting injections 

Same as alternative 2; 

additionally, relatively 

low to moderate costs 

associated with 

treatment performance 

monitoring  

 

 

  

12. Excavation (with On-

Site Consolidation on 

OU2) + Institutional 

Controls + Property 

Access Restrictions 

Same as alternative 3; 

additionally, protection 

would be provided by 

restricting soil exposure 

through removal of soil 

with concentrations 

above acceptable human 

health risks. 

Same as alternative 3; 

additionally, reduces 

contaminant M through 

excavation and appropriate 

containment. Would not 

reduce V of onsite 

contamination. 

Same as alternative 3; 

additionally, challenging 

deep excavation may be 

required in areas. 

See alternative 3 Administrative costs are 

relatively low as described 

for alternative 3; 

additionally, relatively 

moderate to high costs 

associated with excavation, 

transportation, and disposal 

of contaminated soil.  

See alternative 3 

 

  

 

Slag Pile Area Slope Stability Alternatives
2
 

13. Sloping and Benching 

+ BMPs 

 

Short-term protection 

will be provided by 

reducing quantity of slag 

entering the LVR through 

slope failures 

BMPs to control surface 

water runoff and minimize 

associated slope erosion. 

Contaminant M to river 

reduced through slope 

stability improvements, but 

river erosion may 

ultimately jeopardize slope 

stability and erosion 

control. Would not reduce 

T or V of contamination as 

a stand-alone alternative. 

Before construction, 

vegetation clearing and 

benching work will be 

needed for access to lower 

slope areas. Work with 

heavy machinery along 

unstable, steep terrain 

presents a potential safety 

hazard.  

No administration 

tasks. Possible access 

restrictions and health 

& safety notices for 

potential risk scenarios 

are addressed under 

the Slag Pile 

alternatives. 

Construction costs 

associated with sloping and 

benching, as well as BMP 

implementation costs will 

be relatively moderate. 

Costs for this alternative 

should be considered in 

conjunction with the costs 

for Slag Pile Area 

alternatives. 

Costs associated with 

maintaining slope 

stability and erosion 

controls will be 

relatively low. 
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Slag Pile Area Alternative Screening Summary 

Matthiessen and Hegeler Zinc Company Site 

LaSalle, Illinois 
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Alternative 
Effectiveness Implementability Cost Retained 

Short-term Long-term Technical Administrative Capital O & M Yes No 

14. Sloping and Benching

+ Revetments at the

Toe of the Slope +

BMPs

Short-term protection 

will be provided by 

reducing quantity of slag 

entering the LVR through 

slope failures and river 

erosion 

BMPs to control surface 

water runoff and minimize 

associated slope erosion. 

Contaminant M to river 

reduced through slope 

stability improvements and 

erosion control. Would not 

reduce T or V of 

contamination as a stand-

alone alternative. 

See alternative 2 See alternative 2 Same as alternative 2, but 

with additional costs 

associated with revetment 

construction. 

Same as alternative 2 



15. Sloping and Benching

+ Plantings,

Revetments, + BMPs

Short-term protection 

will be provided by 

reducing quantity of slag 

entering the LVR through 

slope failures and river 

erosion. Plantings will 

further enhance slope 

stability, but may require 

some initial maintenance 

to establish root 

structures. 

BMPs to control surface 

water runoff and minimize 

associated slope erosion; 

plantings will improve 

surface water runoff 

control. Contaminant M to 

river reduced through slope 

stability improvements and 

erosion control. Would not 

reduce T or V of 

contamination as a stand-

alone alternative. 

See alternative 2; 

additionally, introduced 

vegetation will require 

skilled planting and 

maintenance, and growth 

may be subject to climatic 

changes.  

See alternative 2 Same as alternative 3, but 

with additional costs 

associated with initial 

establishment of plantings. 

Same as alternative 2, 

plus limited additional 

costs associated with 

vegetation maintenance 



Note: 

1 – The Slag Pile Area COC Alternatives may be implemented in conjunction with one of the Slag Pile Area Slope Stability Alternatives also presented in this table. 

2 – The Slag Pile Area Slope Stability Alternatives may be implemented in conjunction with one of the Slag Pile Area COC Alternatives also presented in this table. 



Table 3.2.2-3
Groundwater Alternative Screening Summary 
Matthiessen and Hegeler Zinc Company Site 

LaSalle, Illinois 

Page 1 of 1 

Alternative Effectiveness Implementability Cost Retained 
Short-term Long-term Technical Administrative Capital O & M Yes No 

1. No Action No short-term protection Would not reduce toxicity (T), 
mobility (M), or volume (V) of 
contamination or meet RAOs 

No construction or O&M tasks 
to implement 

No administrative 
tasks 

No associated capital 
costs 

No associated O&M 
costs 

2. Institutional Controls 
+ Monitoring

Deed and property access 
restrictions would restrict or 
prohibit groundwater use. 

Reduced contaminant exposure 
through use and access 
restrictions. As a stand-alone 
alternative, would not reduce M 
or V of contamination. 

Fencing construction and 
maintenance to restrict property 
access 

Deed and access 
restrictions; health & 
safety notices for 
potential risk 
scenarios 

Minimal costs 
associated with 
administrative fees and 
fencing construction 

O&M costs 
associated with long-
term groundwater 
monitoring and 
maintaining property 
access restrictions 


3. Removal + Ex Situ

Treatment + Discharge
to the LVR +
Institutional Controls

Same as alternative 2; 
additional protection would be 
provided by treating impacted 
groundwater 

Same as alternative 2; 
additionally, reduces T, V, and M 
of contamination through 
groundwater extraction, 
treatment, and discharge.  
Treatment efficiency dependent 
on long-term O&M. 

Same as alternative 2 plus 
construction of extraction well 
network, associated 
infrastructure, and groundwater 
treatment (e.g., activated 
carbon, precipitation, filtration, 
ion exchange, or air stripping). 
Long-term O&M required. 

Same as alternative 2 
plus need to meet 
substantive 
requirements and to 
acquire necessary 
permits for discharge 
to LVR 

Same as alternative 2 
plus relatively moderate 
costs for installation of 
groundwater extraction 
wells and treatment 
system and discharge 
permitting fees 

Same as alternative 2 
plus relatively high 
costs associated with 
long-term system 
O&M and treatment 
performance 
monitoring 



4. Removal + Ex Situ
Treatment + Discharge
to POTW +
Institutional Controls

Same as alternative 3 Same as alternative 3 Same as alternative 3. Same as alternative 3 
save permits are for 
discharge to POTW 

Same as alternative 3 Same as alternative 3 


5. In Situ Treatment with

Reactive Wall/Funnel
Gate + Institutional
Controls

Same as alternative 3 Same as alternative 2; 
additionally, reduces T, V, and M 
of contamination as groundwater 
flows through wall. 

Same as alternative 2 plus 
installation of reactive wall and 
funnel gate. Periodic O&M 
may be required to replace the 
reactive media. 

Same as alternative 2 Same as alternative 2 
plus relatively high 
costs associated with 
installation of reactive 
wall and funnel gate 

Same as alternative 2 
plus moderate costs 
associated with 
periodic maintenance 
and treatment 
performance 
monitoring 
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TABLE 3.3.2.1-1 
OU2 SOIL B100 ALTERNATIVE SCREENING SUMMARY 

MATTHIESSEN AND HEGELER ZINC COMPANY SITE – OPERABLE UNIT 2 

Page 1 of 1 

Alternative Effectiveness Implementability Cost Retained
Short-term Long-term Technical Administrative Capital O&M Yes No

1: No action No construction and 
remediation period 

Remediation not complete; does not 
reduce T, M, or V of contamination 

Nothing to construct or 
operate 

Would not achieve RAOs No capital costs 
associated 

Five year reviews 
required 

2: Institutional 
controls  

No construction and 
remediation period 

Required indefinitely if used alone; 
required during remedial timeframe 
if used in conjunction with other 
alternatives 

Nothing to construct or 
operate 

Would require access and use 
restrictions; must be coordinated 
with property owners and other 
entities 

Minimal costs 
associated with 
administrative fees 

Five year reviews 
required 

3: Soil excavation 
+ on-site 
consolidation 
under soil cover 

Would provide protection 
by consolidating and 
preventing direct contact 
with impacted soil 

Would not require institutional 
controls and long-term O&M since 
material will be moved to MIA Area 
for consolidation; would allow land 
reuse in accordance with cleanup 
levels; does not reduce T, M, or V of 
contamination but soil would be 
physically moved to a different area 
of OU2 

Adequate capacity exists 
at the MIA Area to 
consolidate soil; 
assumes sufficient cover 
material (1 foot of clean 
soil cover material) 
exists within reasonable 
proximity to the Site 

State and community would 
need to accept impacted soil 
remaining at MIA Area; may 
require special permit/ 
permission for PCBs left on-site 

Main capital costs 
associated with 
excavation, hauling, 
and soil cover 

Five year reviews 
required  

4: Soil excavation 
+ off-site disposal 

Would provide protection 
by physically removing 
impacted soil from OU2; 
would require increased 
level of truck traffic 
entering and exiting the 
Site 

Would not require institutional 
controls and long-term O&M; would 
allow land reuse in accordance with 
cleanup levels; does not reduce T, 
M, or V of contamination but soil 
would be physically moved to a 
licensed facility 

Adequate capacity exists 
at disposal facilities; 
assumes one or more 
facilities exist within 
reasonable proximity to 
the Site  

Would require appropriate waste 
manifests and documentation for 
transportation and disposal 
purposes  

Main capital costs 
associated with 
excavation, hauling, 
and disposal 

Five year reviews 
required  

Notes: 
1. Alternatives are screened against effectiveness, implementability, and cost in this streamlined alternative screening process, as proposed by the US EPA Feasibility Study Guidance (US EPA 1989).
2. Retained alternatives are more effective, easier to implement, and/or have lower relative costs compared to alternatives that are screened out.
3. Additional detail regarding this screening can be found in Section 3.3.2, OU2 Remedial Alternative Screening, of the FS Report.



TABLE 3.3.2.1-2 
OU2 SOIL RM ALTERNATIVE SCREENING SUMMARY  

MATTHIESSEN AND HEGELER ZINC COMPANY SITE – OPERABLE UNIT 2 

Page 1 of 1 

Alternative Effectiveness Implementability Cost Retained 
Short-term Long-term Technical Administrative Capital O&M Yes No 

1: No action No construction and 
remediation period 

Remediation not complete; does not 
reduce T, M, or V of contamination 

Nothing to construct or 
operate 

Would not achieve RAOs No capital costs 
associated 

Five year reviews 
required  

2: Institutional 
controls 

No construction and 
remediation period 

Required indefinitely if used alone; 
required during remedial timeframe 
if used in conjunction with other 
alternatives 

Nothing to construct or 
operate 

Would require access and use 
restrictions; must be 
coordinated with property 
owners and other entities 

Minimal costs 
associated with 
administrative fees 

Five year reviews 
required  

3a: Soil 
excavation + on-
site consolidation 
under soil cover 

Would provide protection 
by consolidating and 
preventing direct contact 
with impacted soil 

Would not require institutional 
controls and long-term O&M since 
material will be moved to MIA Area 
for consolidation; would allow land 
reuse in accordance with cleanup 
levels; does not reduce T, M, or V of 
contamination but soil would be 
physically moved to a different area 
of OU2 

Adequate capacity exists 
at the MIA Area to 
consolidate soil; assumes 
sufficient cover material (1 
foot of clean soil cover 
material) exists within 
reasonable proximity to 
the Site 

State and community would 
need to accept impacted soil 
remaining at MIA Area 

Main capital costs 
associated with 
excavation, hauling, 
and soil cover 

Five year reviews 
required  

 

3b: Soil 
excavation + ex 
situ treatment by 
soil washing 

Would provide protection 
by consolidating, treating 
(assuming soil washing 
using physical separation 
and an acidic solution)  

Ex situ treatment of soil would 
reduce T, V, and M of contamination  

Adequate area exists at 
OU2 for ex situ treatment 
facility to be constructed 

State and community would 
need to accept low-level 
contaminated soil remaining 
on-site 

Main capital costs 
associated with ex situ 
treatment facilities 

Five year reviews 
required 

 

4: Soil excavation 
+ off-site disposal 

Would provide protection 
by physically removing 
soil; would require 
increased level of truck 
traffic entering and exiting 
the site 

Would not require institutional 
controls and long-term O&M; would 
allow land reuse in accordance with 
cleanup levels; does not reduce T, 
M, or V of contamination but soil 
would be physically moved to a 
licensed facility 

Adequate capacity exists 
at disposal facilities; 
assumes one or more 
facilities exist within 
reasonable proximity to 
the Site  

Would require appropriate 
waste manifests and 
documentation for 
transportation and disposal 
purposes  

Main capital costs 
associated with 
excavation, hauling, 
and disposal 

Five year reviews 
required 

 

Notes: 
1. Alternatives are screened against effectiveness, implementability, and cost in this streamlined alternative screening process, as proposed by the US EPA Feasibility Study Guidance (US EPA 1989).
2. Retained alternatives are more effective, easier to implement, and/or have lower relative costs compared to alternatives that are screened out.
3. Additional detail regarding this screening can be found in Section 3.3.2, OU2 Remedial Alternative Screening, of the Draft FS Report.



TABLE 3.3.2.1-3 
OU2 SOIL MIA ALTERNATIVE SCREENING SUMMARY  

MATTHIESSEN AND HEGELER ZINC COMPANY SITE – OPERABLE UNIT 2 

Page 1 of 1 

Alternative Effectiveness Implementability Cost Retained 
Short-term Long-term Technical Administrative Capital O&M Yes No 

1: No action No construction and 
remediation period 

Remediation not complete; does not 
reduce T, M, or V of contamination 

Nothing to construct or 
operate 

Would not achieve RAOs No capital costs 
associated 

Five year reviews 
required  

2: Soil excavation 
+ on-site 
consolidation 
under soil cover + 
institutional 
controls 

Would provide protection 
by consolidating and 
preventing direct contact 
with impacted soil; would 
limit infiltration and 
leaching of contaminants 

Would require institutional controls 
and long-term O&M of soil cover; 
would limit land reuse options; does 
not reduce T or V of contamination 
but reduces M  

Adequate capacity exists 
at OU2 to consolidate soil; 
assumes sufficient cover 
material (1 foot of clean 
soil cover material) exists 
within reasonable 
proximity to the Site 

State and community would 
need to accept impacted soil 
remaining on-site 

Main capital costs 
associated with 
excavation, hauling, 
and soil cover   

O&M would be 
required to ensure 
integrity of cap 

 

3: Ex situ 
chemical 
stabilization 

Would provide protection 
by stabilizing soil 
contaminants into a non-
leachable matrix using a 
stabilizer (to be selected 
during the design phase) 
via ex situ application 

Would require institutional controls 
and long-term O&M; does not 
reduce V of contamination but 
reduces T and M 

Adequate area exists at 
OU2 for soil mixing 
facility and staging areas 

State and community would 
need to accept impacted soil 
remaining on-site 

Main capital costs 
associated with 
application of 
chemical stabilizers to 
soil matrix; minimal 
costs associated with 
treatability studies  

O&M would be 
required to ensure 
integrity stabilized soil 
matrix  

4: Soil excavation 
+ ex situ treatment 
by soil washing  

Would provide protection 
by consolidating, treating 
(assuming soil washing 
using physical separation 
and an acidic solution)  

Ex situ treatment by soil washing 
would reduce T, V, and M of 
contamination  

Adequate area exists at 
OU2 for ex situ treatment 
facility to be constructed 

No state and community 
concerns anticipated 

Main capital costs 
associated with ex situ 
treatment facilities 

Five year reviews 
required 

 

5: Soil excavation 
+ off-site disposal 

Would provide protection 
by physically removing 
impacted soil from OU2; 
would require increased 
level of truck traffic 
entering and exiting the 
Site 

Would not require institutional 
controls and long-term O&M; would 
allow land reuse in accordance with 
cleanup levels; does not reduce T, 
M, or V of contamination but soil 
would be physically moved to a 
licensed facility 

Adequate capacity exists 
at disposal facilities; 
assumes one or more 
facilities exist within 
reasonable proximity to 
the Site  

Would require appropriate 
waste manifests and 
documentation for 
transportation and disposal 
purposes  

Main capital costs 
associated with 
excavation, hauling, 
and disposal 

Five year reviews 
required 

 

Notes: 
1. Alternatives are screened against effectiveness, implementability, and cost in this streamlined alternative screening process, as proposed by the US EPA Feasibility Study Guidance (US EPA 1989).
2. Retained alternatives are more effective, easier to implement, and/or have lower relative costs compared to alternatives that are screened out.
3. Additional detail regarding this screening can be found in Section 3.3.2, OU2 Remedial Alternative Screening, of the FS Report.



TABLE 3.3.2.1-4 
OU2 SOIL N ALTERNATIVE SCREENING SUMMARY  

MATTHIESSEN AND HEGELER ZINC COMPANY SITE – OPERABLE UNIT 2 
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Alternative Effectiveness Implementability Cost Retained 
Short-term Long-term Technical Administrative Capital O&M Yes No 

1: No action No construction and 
remediation period 

Remediation not complete; does not 
reduce T, M, or V of contamination 

Nothing to construct or 
operate Would not achieve RAOs No capital costs 

associated 
Five year reviews 
required  

2: Institutional 
controls No construction and 

remediation period 

Required indefinitely if used alone or 
during remedial timeframe if used in 
conjunction with other alternatives 

Nothing to construct or 
operate 

Would require access and use 
restrictions; must be 
coordinated with property 
owners and other entities 

Minimal costs 
associated with 
administrative fees 

Five year reviews 
required  

3:Phytoremediation 
+ institutional 
controls 

Would provide protection 
by treating soil in situ by 
phytoremediation 

Includes institutional controls and 
requires long-term O&M; in situ 
treatment of soil by 
phytoremediation would reduce T, 
V, and M of contamination; 
phytoremediation may limit land 
reuse options  

Adequate area exists at 
OU2 for phytoremediation 
to be implemented; 
treatability study required 
for phytoremediation 
design 

State and community would 
need to accept impacted soil 
remaining on-site and 
phytoremediation being used 
to address residual 
contaminations 

Main capital costs 
associated with 
planting; minimal 
costs associated with 
administrative fees 

O&M would be 
required to ensure 
effectiveness of 
phytoremediation and 
plant maintenance/ 
harvest 

 

4: Soil excavation 
+ on-site 
consolidation 
under soil cover 

Would provide protection 
by consolidating and 
preventing direct contact 
with impacted soil 

Would not require institutional 
controls and long-term O&M since 
material will be moved to MIA Area 
for consolidation; would allow land 
reuse in accordance with cleanup 
levels; does not reduce T, M, or V of 
contamination but soil would be 
physically moved to a different area 
of OU2 

Adequate capacity exists 
at the MIA Area to 
consolidate soil; assumes 
sufficient cover material (1 
foot of clean soil cover 
material) exists within 
reasonable proximity to 
the Site 

State and community would 
need to accept impacted soil 
remaining at MIA Area 

Main capital costs 
associated with 
excavation, hauling, 
and soil cover 

Five year reviews 
required  

 

5: Soil excavation 
+ off-site disposal 

Would provide protection 
by physically removing 
impacted soil from OU2; 
would require increased 
level of truck traffic 
entering and exiting the 
Site 

Would not require institutional 
controls and long-term O&M; would 
allow land reuse in accordance with 
cleanup levels; does not reduce T, 
M, or V of contamination but soil 
would be physically moved to a 
licensed facility 

Adequate capacity exists 
at disposal facilities; 
assumes one or more 
facilities exist within 
reasonable proximity to 
the Site  

Would require appropriate 
waste manifests and 
documentation for 
transportation and disposal 
purposes  

Main capital costs 
associated with 
excavation, hauling, 
and disposal 

Five year reviews 
required 

 

Notes: 
1. Alternatives are screened against effectiveness, implementability, and cost in this streamlined alternative screening process, as proposed by the US EPA Feasibility Study Guidance (US EPA 1989).
2. Retained alternatives are more effective, easier to implement, and/or have lower relative costs compared to alternatives that are screened out.
3. Additional detail regarding this screening can be found in Section 3.3.2, OU2 Remedial Alternative Screening, of the FS Report.



TABLE 3.3.2.1-5 
OU2 SOIL RES ALTERNATIVE SCREENING SUMMARY  

MATTHIESSEN AND HEGELER ZINC COMPANY SITE – OPERABLE UNIT 2 
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Alternative Effectiveness Implementability Cost Retained 
Short-term Long-term Technical Administrative Capital O&M Yes No 

1: No action No construction and 
remediation period 

Remediation not complete; does not 
reduce T, M, or V of contamination 

Nothing to construct or 
operate Would not achieve RAOs No capital costs 

associated 
Five year reviews 
required  

2: On-site soil 
cover + 
institutional 
controls 

Would provide protection 
by preventing direct 
contact with impacted soil 

Includes institutional controls and 
long-term O&M; would limit land 
reuse options; does not reduce T or 
V or M of contamination  

Assumes sufficient cover 
material (1 foot of clean 
soil cover material) exists 
within reasonable 
proximity to the Site 

State and community would 
need to accept impacted soil 
remaining on residential 
properties 

Main capital costs 
associated with soil 
cover; minimal costs 
associated with 
administrative fees 

O&M would be 
required to ensure 
integrity of soil cover  

3a: Soil 
excavation + on-
site consolidation 
under soil cover 

Would provide protection 
by consolidating and 
preventing direct contact 
with impacted soil 

Would not require institutional 
controls and long-term O&M since 
material will be moved to MIA Area 
for consolidation; would allow land 
reuse in accordance with cleanup 
levels; does not reduce T, M, or V of 
contamination but soil would be 
physically moved to a different area 
of OU2 

Adequate capacity exists 
at the MIA Area to 
consolidate soil; assumes 
sufficient cover material (1 
foot of clean soil cover 
material) exists within 
reasonable proximity to 
the Site 

State and community would 
need to accept impacted soil 
remaining at MIA Area 

Main capital costs 
associated with 
excavation, hauling, 
and soil cover 

Five year reviews 
required  

 

3b: Soil 
excavation + off-
site disposal 

Would provide protection 
by physically removing 
impacted soil from 
residential properties; 
would require increased 
level of truck traffic 
entering and exiting the 
neighborhood 

Would not require institutional 
controls and long-term O&M; would 
allow land reuse in accordance with 
cleanup levels; does not reduce T, 
M, or V of contamination but soil 
would be physically moved to a 
licensed facility 

Adequate capacity exists 
at disposal facilities; 
assumes one or more 
facilities exist within 
reasonable proximity to 
the Site  

Would require appropriate 
waste manifests and 
documentation for 
transportation and disposal 
purposes  

Main capital costs 
associated with 
excavation, hauling, 
and disposal 

Five year reviews 
required 

 

Notes: 
1. Alternatives are screened against effectiveness, implementability, and cost in this streamlined alternative screening process, as proposed by the US EPA Feasibility Study Guidance (US EPA 1989).
2. Retained alternatives are more effective, easier to implement, and/or have lower relative costs compared to alternatives that are screened out.
3. Additional detail regarding this screening can be found in Section 3.3.2, OU2 Remedial Alternative Screening, of the FS Report.



TABLE 3.3.2.2-1 
OU2 GW ALTERNATIVE SCREENING SUMMARY 

MATTHIESSEN AND HEGELER ZINC COMPANY SITE – OPERABLE UNIT 2 
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Alternative 
Effectiveness Implementability Cost Retained  

Short-term Long-term Technical Administrative Capital O&M Yes No 

1:  No action 
No construction and remediation 
period 

Remediation not complete; does 
not reduce T, M, or V of 
contamination 

Nothing to construct or operate Would not achieve RAOs No capital costs associated Five year reviews required 
   

2:  Institutional controls 
and Monitoring 

Would prohibit or restrict 
groundwater use; no 
construction and remediation 
period; requires installation of 
additional monitoring wells for 
groundwater monitoring 

Required indefinitely if used 
alone or during remedial 
timeframe if used in 
conjunction with other 
alternatives 

Assumes installation of new 
monitoring wells and periodic long-
term groundwater monitoring 

Would require access and 
use restrictions; must be 
coordinated with property 
owners and other entities 

Minimal costs associated with 
administrative fees; relatively 
low costs associated with well 
drilling/installation 

O&M costs are associated 
with long-term groundwater 
monitoring    

3:     Subslab  
Depressurization 
(SSD) + 
Institutional 
controls 

Would reduce or restrict vapor 
intrusion; existing structures 
would require SSD installation; 
institutional controls to address 
IEPA Class II GW standards; no 
construction and remediation 
period for institutional controls 

Would require long-term O&M; 
does not reduce T, M, or V; 
does reduce risk 

Assumes SSD is installed in current 
structures and in new construction (if 
applicable); assumes installation of 
new monitoring wells and periodic 
long-term groundwater monitoring 

Would require access and 
use restrictions; must be 
coordinated with property 
owners and other entities 

Low capital costs associated 
with SSD installation; 
minimal costs associated with 
administrative fees; relatively 
low costs associated with well 
drilling/installation 

O&M would be required to 
check condition and operation 
of SSD system and with long-
term groundwater monitoring    

4:  In Situ Chemical 
Oxidation (ISCO) + 
Institutional 
controls 

Would provide protection by 
prohibiting or restricting 
groundwater use and addressing 
the vapor intrusion risk at the 
Rolling Mill building area 
through groundwater treatment; 
institutional controls to address 
IEPA Class II GW standards; no 
construction and remediation 
period for institutional controls 

Would require long-term O&M; 
reduces T and V of 
contamination through 
treatment; does not reduce M 

Assumes ISCO is capable of 
contacting and treating 
contamination; pilot testing of ISCO 
oxidants and application methods 
likely required; likely requires 
treating contamination beneath 
existing building; assumes installation 
of new monitoring wells and periodic 
long-term groundwater monitoring 

State and community 
would need to use strong 
oxidants as treatment 
mechanism;  

Moderate capital costs 
associated with ISCO; 
minimal costs associated with 
administrative fees; relatively 
low costs associated with well 
drilling/installation 

O&M would be required to 
ensure effectiveness of ISCO 
treatment and with long-term 
groundwater monitoring 

   

5:  In Situ treatment 
with reactive wall 
(funnel and gate) + 
Institutional 
controls 

Would provide protection by 
prohibiting or restricting 
groundwater use and by treating 
impacted groundwater using a 
reactive wall; would not limit 
vapor intrusion risk on 
upgradient side of reactive wall; 
institutional controls will be used 
to address residual and interim 
contaminants  

Would require long-term O&M; 
reduces T and V of 
contamination through 
treatment; reduces M through 
“funneling” water toward 
reactive wall; contains 
groundwater to OU2 

Assumes barrier wall (funnel) can be 
keyed into a continuous lower 
confining unit; assumes that reactive 
wall segment will adequately treat 
groundwater to acceptable levels; 
assumes installation of new 
monitoring wells and periodic long-
term groundwater monitoring 

Would require access and 
use restrictions; must be 
coordinated with property 
owners and other entities 

Moderate to high capital costs 
associated with reactive wall 
construction; minimal costs 
associated with administrative 
fees; relatively low costs 
associated with well 
drilling/installation 

O&M would be required to 
ensure effectiveness of 
reactive wall treatment  

   

6a:  Collection + Ex Situ 
treatment + 
discharge to LVR + 
Institutional 
controls 

Would provide protection by 
prohibiting or restricting 
groundwater use and by treating 
impacted OU2-wide 
groundwater  

Would require long-term O&M; 
reduces M of contamination 
through collection, and reduces 
T and V of contamination 
through treatment; contains 
groundwater to OU2 

Assumes groundwater collection 
using extraction wells and/or 
interceptor trenches; groundwater 
collection may be infeasible due to 
low conductivity of WBZ1 wells; 
assumes treatment for both organic 
and inorganic contaminants  

Would need to meet the 
substantive requirements 
for discharge to the river 

Very high capital costs 
associated with installing 
extraction wells or interceptor 
trenches and treatment 
system; minimal costs 
associated with administrative 
fees 

O&M would be required to 
ensure effectiveness of 
groundwater treatment  

   



TABLE 3.3.2.2-1 
OU2 GW ALTERNATIVE SCREENING SUMMARY 

MATTHIESSEN AND HEGELER ZINC COMPANY SITE – OPERABLE UNIT 2 
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Alternative 
Effectiveness Implementability Cost Retained  

Short-term Long-term Technical Administrative Capital O&M Yes No 

6b:  Collection + Ex Situ 
treatment + 
discharge to POTW 
+ Institutional 
controls 

Would provide protection by 
prohibiting or restricting 
groundwater use and by treating 
impacted OU2-wide 
groundwater  

Would require long-term O&M; 
reduces M of contamination 
through collection, and reduces 
T and V of contamination 
through treatment; contains 
groundwater to OU2 

Assumes groundwater collection 
using extraction wells and/or 
interceptor trenches; groundwater 
collection may be infeasible due to 
low conductivity of WBZ1 wells; 
assumes treatment for both organic 
and inorganic contaminants; assumes 
POTW has capacity to accept volume 
of extracted groundwater   

Would need to meet the 
substantive requirements 
for discharge to the 
POTW, and POTW 
would have to agree to 
accept groundwater 

Very high capital costs 
associated with installing 
extraction wells or interceptor 
trenches and treatment 
system; POTW fees; minimal 
costs associated with 
administrative fees 

O&M would be required to 
ensure effectiveness of 
groundwater treatment 

   

Notes: 
1. Alternatives are screened against effectiveness, implementability, and cost in this streamlined alternative screening process, as proposed by the US EPA Feasibility Study Guidance (US EPA 1989). 
2. Retained alternatives are more effective, easier to implement, and/or have lower relative costs compared to alternatives that are screened out. 
3. Additional detail regarding this screening can be found in Section 3.3.2, OU2 Remedial Alternative Screening, of the Draft FS Report.  

 



Table 4.2.1-1 

OU1 Plant Area Alternatives Compliance with ARARs  

Matthiessen and Hegeler Zinc Company Site 

LaSalle, Illinois 
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Potential 

Applicable 

Relevant and 

Appropriate 

Requirements 

Description 
Type of 

ARAR 

OU1 Plant Area 

Alternative 

1 – No 

Action 

Alternative 4 – 

Excavation + 

Institutional 

Controls + 

Property Access 

Restrictions 

Alternative 5 – 

Low Permeability 

Cap + Institutional 

Controls + 

Property Access 

Restrictions 

Alternative 6 – 

Soil Cover + 

Institutional 

Controls + 

Property Access 

Restrictions 

TOXIC SUBSTANCES CONTROL ACT (TSCA) 

15 United States 

Code (USC) 

§2601-2629; 40 

CFR Part 761 

TSCA gives requirements in dealing 

with polychlorinated biphenyls 

(PCBs), lead, and asbestos including 

soils contaminated with PCBs, lead, or 

asbestos. 

Chemical-

Specific 

 

Action-

Specific 

NA  NA NA 

SAFE DRINKING WATER ACT (SDWA) OF 1974 

40 CFR Parts 

141.60 – 141.63 

and 141.50 – 

141.52 

The National Primary Drinking Water 

Regulations establish Maximum 

Contaminant Levels (MCL) and 

Maximum Contaminant Level Goals 

(MCLG) for several common organic 

and inorganic contaminants for public 

drinking water systems.  MCLs specify 

the maximum permissible 

concentrations of contaminants in 

public drinking water supplies.  MCLs 

are federally enforceable standards 

based in part on the availability and 

cost of treatment techniques.  MCLGs 

specify the maximum concentration at 

which no known or anticipated adverse 

effect on humans will occur.  MCLGs 

are non-enforceable health based goals 

set equal to or lower than MCLs. 

 

Chemical-

Specific 

NA NA NA NA 
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Potential 

Applicable 

Relevant and 

Appropriate 

Requirements 

Description 
Type of 

ARAR 

OU1 Plant Area 

Alternative 

1 – No 

Action 

Alternative 4 – 

Excavation + 

Institutional 

Controls + 

Property Access 

Restrictions 

Alternative 5 – 

Low Permeability 

Cap + Institutional 

Controls + 

Property Access 

Restrictions 

Alternative 6 – 

Soil Cover + 

Institutional 

Controls + 

Property Access 

Restrictions 

FLOODPLAIN MANAGEMENT EXECUTIVE ORDER  11988 

40 CFR Part 6, 

Appendix A 

Requires federal agencies to evaluate 

the potential adverse effects associated 

with direct and indirect development 

of a floodplain.  Alternatives that 

involve modification/construction 

within a floodplain may not be selected 

unless a determination is made that no 

practicable alternative exists.  If no 

practicable alternative exists, potential 

harm must be minimized and action 

taken to restore and preserve the 

natural and beneficial values of the 

floodplain. 

Location-

Specific 

NA NA NA NA 

CLEAN WATER ACT (CWA) OF 1977 

Protection of 

Wetlands 

Executive Order 

11990 [40 CFR 

Part 6, Appendix 

A] 

Under this Order, federal agencies are 

required to minimize the destruction, 

loss, or degradation of wetlands, and 

preserve and enhance natural and 

beneficial values of wetlands.  If 

remediation is required within wetland 

areas and no practical alternative 

exists, potential harm must be 

minimized and action taken to restore 

natural and beneficial values. 

Location-

Specific 

NA NA NA NA 
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Potential 

Applicable 

Relevant and 

Appropriate 

Requirements 

Description 
Type of 

ARAR 

OU1 Plant Area 

Alternative 

1 – No 

Action 

Alternative 4 – 

Excavation + 

Institutional 

Controls + 

Property Access 

Restrictions 

Alternative 5 – 

Low Permeability 

Cap + Institutional 

Controls + 

Property Access 

Restrictions 

Alternative 6 – 

Soil Cover + 

Institutional 

Controls + 

Property Access 

Restrictions 

National 

Pollutant 

Discharge 

Elimination 

System 

(NPDES) 

33 USC §1251-

1387, CWA 

NPDES Permit 

Program (40 

CFR Part 122) 

Regulates discharges of pollutants to 

navigable waters. 

 

Action-

Specific 

 

Chemical-

Specific 

NA    

CWA,  40 CFR 

Part 230, 

§404(b)(1): 

Guidelines for 

Specification of 

Disposal Sites 

for Dredged or 

Fill Material 

Establishes a permit program to 

regulate the discharge of dredged or 

fill material into the waters of the U.S., 

including wetlands. 

Action-

Specific 

 

Location-

Specific 

NA NA NA NA 



Table 4.2.1-1 

OU1 Plant Area Alternatives Compliance with ARARs  

Matthiessen and Hegeler Zinc Company Site 

LaSalle, Illinois 

 

Page 4 of 17 

Potential 

Applicable 

Relevant and 

Appropriate 

Requirements 

Description 
Type of 

ARAR 

OU1 Plant Area 

Alternative 

1 – No 

Action 

Alternative 4 – 

Excavation + 

Institutional 

Controls + 

Property Access 

Restrictions 

Alternative 5 – 

Low Permeability 

Cap + Institutional 

Controls + 

Property Access 

Restrictions 

Alternative 6 – 

Soil Cover + 

Institutional 

Controls + 

Property Access 

Restrictions 

Federal Water 

Pollution 

Control Act 

§401: Water 

Quality 

Certification 

Establishes a permit program to 

regulate a discharge into the navigable 

waters of the U.S., including wetlands. 

Chemical-

Specific 

NA NA NA NA 

Water Quality 

Standards, 40 

CFR Part 131.11 

Establishes that States must adopt 

water quality criteria that protect the 

designated use.  States must also 

review water quality data to identify 

water bodies where toxic pollutants 

may be adversely affecting water 

quality. 

Chemical 

Specific 

NA NA NA NA 

CWA, 

§304(a)(1): 

Water Quality 

Criteria 

Establishes guidelines for water quality 

criteria for receiving waters. 

Chemical-

Specific 

 

 

NA NA NA NA 
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Potential 

Applicable 

Relevant and 

Appropriate 

Requirements 

Description 
Type of 

ARAR 

OU1 Plant Area 

Alternative 

1 – No 

Action 

Alternative 4 – 

Excavation + 

Institutional 

Controls + 

Property Access 

Restrictions 

Alternative 5 – 

Low Permeability 

Cap + Institutional 

Controls + 

Property Access 

Restrictions 

Alternative 6 – 

Soil Cover + 

Institutional 

Controls + 

Property Access 

Restrictions 

FISH AND WILDLIFE COORDINATION ACT 

Fish and 

Wildlife 

Coordination 

Act; 16 USC 

§661 et seq. 

16 USC 742a 

16 USC 2901 

40 CFR Part 6, 

Subpart 6.302 

50 CFR Part 402 

Actions that affect species/habitat 

require consultation with U.S. 

Department of Interior, U.S. Fish and 

Wildlife Service, and National Marine 

Fisheries Service, and/or state 

agencies, as appropriate, to ensure that 

proposed actions do not jeopardize the 

continued existence of the species or 

adversely modify or destroy critical 

habitat.  The effects of water-related 

projects on fish and wildlife resources 

must be considered.  Action must be 

taken to prevent, mitigate, or 

compensate for project-related 

damages or losses to fish and wildlife 

resources.  Consultation with the 

responsible agency is also strongly 

recommended for on-site actions.  

Under 40 CFR Part 300.38, these 

requirements apply to all response 

activities under the National 

Contingency Plan. 

Location-

Specific 

NA NA NA NA 
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Potential 

Applicable 

Relevant and 

Appropriate 

Requirements 

Description 
Type of 

ARAR 

OU1 Plant Area 

Alternative 

1 – No 

Action 

Alternative 4 – 

Excavation + 

Institutional 

Controls + 

Property Access 

Restrictions 

Alternative 5 – 

Low Permeability 

Cap + Institutional 

Controls + 

Property Access 

Restrictions 

Alternative 6 – 

Soil Cover + 

Institutional 

Controls + 

Property Access 

Restrictions 

RESOURCE CONSERVATION AND RECOVERY ACT (RCRA) OF 1976 

Off-site Land 

Disposal  

Subtitle C 

[40 CFR Parts 

260-268] 

Soil and/or sediment that is excavated 

for off-site disposal and constitutes a 

hazardous waste must be managed in 

accordance with the requirements of 

RCRA. 

Action-

Specific 

NA  NA NA 

Off-site Land 

Disposal  

Subtitle D 

[40 CFR Part 

258] 

Criteria for Municipal Solid Waste 

Landfills, establishes requirements for 

the operation of landfills accepting 

non-hazardous solid waste.  These 

requirements would be applicable to 

facilities used for the disposal of non-

hazardous soil and/or sediment.   

Action-

Specific 

NA  NA NA 

Criteria for 

Municipal Solid 

Waste Landfills 

for Site Capping  

[40 CFR Part 

258, Subpart F] 

Provides minimum standards for cover 

systems at solid waste disposal 

facilities. 

Action-

Specific 

NA  NA NA 



Table 4.2.1-1 

OU1 Plant Area Alternatives Compliance with ARARs  

Matthiessen and Hegeler Zinc Company Site 

LaSalle, Illinois 

 

Page 7 of 17 

Potential 

Applicable 

Relevant and 

Appropriate 

Requirements 

Description 
Type of 

ARAR 

OU1 Plant Area 

Alternative 

1 – No 

Action 

Alternative 4 – 

Excavation + 

Institutional 

Controls + 

Property Access 

Restrictions 

Alternative 5 – 

Low Permeability 

Cap + Institutional 

Controls + 

Property Access 

Restrictions 

Alternative 6 – 

Soil Cover + 

Institutional 

Controls + 

Property Access 

Restrictions 

ENDANGERED SPECIES ACT 

Endangered 

Species Act [16 

USC 1531]; 50 

CFR Part 200 

Requires that federal agencies insure 

that any action authorized, funded, or 

carried out by the agency is not likely 

to jeopardize the continued existence 

of any threatened or endangered 

species or adversely modify critical 

habitat. 

Location- 

Specific 

NA NA NA NA 

NATIONAL HISTORIC PRESERVATION ACT 

National 

Historic 

Preservation Act 

[16 USC 661 et 

seq] 36 CFR 

Part 65 

Establishes procedures to provide for 

preservation of scientific, historical, 

and archaeological data that might be 

destroyed through alteration of terrain 

as a result of a federal construction 

project or a federally licensed activity 

or program.  If scientific, historical, or 

archaeological artifacts are discovered 

at the site, work in the area of the site 

affected by such discovery will be 

halted pending a completion of any 

data recovery and preservation 

activities required pursuant to the act 

and any implementing regulations. 

Location- 

Specific 

NA    
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Potential 

Applicable 

Relevant and 

Appropriate 

Requirements 

Description 
Type of 

ARAR 

OU1 Plant Area 

Alternative 

1 – No 

Action 

Alternative 4 – 

Excavation + 

Institutional 

Controls + 

Property Access 

Restrictions 

Alternative 5 – 

Low Permeability 

Cap + Institutional 

Controls + 

Property Access 

Restrictions 

Alternative 6 – 

Soil Cover + 

Institutional 

Controls + 

Property Access 

Restrictions 

RIVERS AND HARBORS ACT OF 1899 

Rivers and 

Harbors Act of 

1899 [33 USC 

401 et seq] 

33 USC 403 

33 CFR Part 322 

 

Requires approval from United States 

Army Corps of Engineers (USACE) 

for dredging and filling work 

performed in a navigable waterway of 

the US.  Activities that could impede 

navigation and commerce are 

prohibited. 

Action- 

Specific 

NA NA NA NA 

DEPARTMENT OF TRANSPORTATION 

Requirements 

for the Transport 

of Hazardous 

Materials [40 

CFR 172] 

Transportation of hazardous materials 

on public roadways must comply with 

the requirements. 

Action-

Specific 

NA  NA NA 

OTHER FEDERAL GUIDELINES TO BE CONSIDERED 

Integrated Risk 

Information 

System (IRIS) 

Risk reference doses (RfD) are 

estimates of daily exposure levels that 

are unlikely to cause significant 

adverse non-carcinogenic health 

effects over a lifetime.  Cancer Slope 

Factors (CSF) are used to compute the 

incremental cancer risk from exposure 

to site contaminants and represent the 

most up-to-date information on cancer 

risk from EPA’s Carcinogen 

Assessment Group. 

Chemical-

Specific 

X    
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Potential 

Applicable 

Relevant and 

Appropriate 

Requirements 

Description 
Type of 

ARAR 

OU1 Plant Area 

Alternative 

1 – No 

Action 

Alternative 4 – 

Excavation + 

Institutional 

Controls + 

Property Access 

Restrictions 

Alternative 5 – 

Low Permeability 

Cap + Institutional 

Controls + 

Property Access 

Restrictions 

Alternative 6 – 

Soil Cover + 

Institutional 

Controls + 

Property Access 

Restrictions 

EPA Regional 

Screening 

Levels 

EPA Regional Screening Levels (RSLs 

and associated guidance necessary to 

calculate them) are risk-based tools for 

evaluating and cleaning up 

contaminated sites.  The RSLs 

represent Agency guidelines and are 

not legally enforceable standards. 

Chemical-

Specific 

X    

ILLINOIS ENVIRONMENTAL PROTECTION ACT / ILLINOIS ADMINISTRATIVE CODE 

Title 35 of the 

Illinois 

Administrative 

Code (35 IAC) 

Part 212.301: 

Visible and 

Particulate 

Matter 

Emissions, 

Subpart K: 

Fugitive 

Particulate 

Matter  

Presents regulation of fugitive 

particulate matter emissions from any 

process occurring on-site. 

Action-

Specific 

NA    

35 IAC Part 

228.141: 

Asbestos  

Provides requirements for demolition 

of structures which contain asbestos 

fibers. 

Action-

Specific 

NA NA NA NA 
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Potential 

Applicable 

Relevant and 

Appropriate 

Requirements 

Description 
Type of 

ARAR 

OU1 Plant Area 

Alternative 

1 – No 

Action 

Alternative 4 – 

Excavation + 

Institutional 

Controls + 

Property Access 

Restrictions 

Alternative 5 – 

Low Permeability 

Cap + Institutional 

Controls + 

Property Access 

Restrictions 

Alternative 6 – 

Soil Cover + 

Institutional 

Controls + 

Property Access 

Restrictions 

35 IAC Part 302: 

Water Quality 

Standards, 

Subpart B: 

General Use 

Water Quality 

Standards 

Establishes general use standards to 

protect Illinois water for aquatic life, 

wildlife, agricultural use, primary and 

secondary contact uses, most industrial 

uses, and to ensure the aesthetic 

quality of the aquatic environment. 

Chemical 

-Specific 

NA NA NA NA 

35 IAC Part 303, 

Subparts A and 

B: Water Use 

Designations 

and Site-specific 

Water Quality 

Standards 

Establishes water use designations 

which determine for a given body of 

water which set of 35 IAC Part 302 

water quality standards applies 

Location-

Specific 

NA NA NA NA 

35 IAC Part 304: 

Water Pollution 

- General 

Effluent 

Standards 

Provides the regulations pertaining to 

the maximum concentrations of 

various contaminants that may be 

discharged to the waters of the State of 

Illinois. The section contains general 

effluent limitations and site specific 

rules and exceptions not of general 

applicability.  

Chemical-

Specific 

NA NA NA NA 
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Potential 

Applicable 

Relevant and 

Appropriate 

Requirements 

Description 
Type of 

ARAR 

OU1 Plant Area 

Alternative 

1 – No 

Action 

Alternative 4 – 

Excavation + 

Institutional 

Controls + 

Property Access 

Restrictions 

Alternative 5 – 

Low Permeability 

Cap + Institutional 

Controls + 

Property Access 

Restrictions 

Alternative 6 – 

Soil Cover + 

Institutional 

Controls + 

Property Access 

Restrictions 

35 IAC Parts 

309.202 and 

309.203: Water 

Pollution 

Permits -  

Construction and 

Operating 

Permits 

Provides regulations pertaining to the 

issuance of permits for the 

construction, modification and 

operation of treatment works, 

pretreatment works, sewers, 

wastewater sources and other 

discharges which are not required to 

have NPDES Permits.  

Action-

Specific 

NA NA NA NA 

35 IAC Part 406: 

Mine Waste 

Effluent and 

Water Quality 

Standards 

This section provides standards for 

discharges from mines.  Mine 

discharge can include seepage from 

mine or mine refuse areas, and effluent 

from processing and milling or mineral 

preparation plants.   

Location- 

Specific 

NA NA NA NA 

35 IAC Part 611: 

Primary 

Drinking Water 

Standards 

This section provides the standards for 

public drinking water in Illinois. 

Chemical-

Specific 

NA NA NA NA 

35 IAC Part 620: 

Groundwater 

Quality 

These regulations provide the 

standards for groundwater quality in 

Illinois. 

Chemical-

Specific 

 

Action-

Specific 

NA NA NA NA 
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Potential 

Applicable 

Relevant and 

Appropriate 

Requirements 

Description 
Type of 

ARAR 

OU1 Plant Area 

Alternative 

1 – No 

Action 

Alternative 4 – 

Excavation + 

Institutional 

Controls + 

Property Access 

Restrictions 

Alternative 5 – 

Low Permeability 

Cap + Institutional 

Controls + 

Property Access 

Restrictions 

Alternative 6 – 

Soil Cover + 

Institutional 

Controls + 

Property Access 

Restrictions 

35 IAC Part 720: 

Hazardous 

Waste 

Management 

System: General 

Provides definitions of terms, general 

standards, and overview information 

applicable to 35 IAC 720 through 728, 

733, 738, and 739. 

Chemical-

Specific 

 

Action-

Specific 

NA  NA NA 

35 IAC Part 721: 

Identification of 

Hazardous 

Waste 

Provides regulations pertaining to the 

identification of hazardous waste. 

Chemical-

Specific 

NA  NA NA 

35 IAC Part 722: 

Standards 

Applicable to 

Generators of 

Hazardous 

Waste 

Provides regulations pertaining to the 

generation of hazardous waste. 

Action-

Specific 

NA  NA NA 

35 IAC Part 723: 

Standards 

Applicable to 

Transporters of 

Hazardous 

Waste 

Provides standards applicable to 

transporters of hazardous waste. 

Action-

Specific 

NA  NA NA 
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Potential 

Applicable 

Relevant and 

Appropriate 

Requirements 

Description 
Type of 

ARAR 

OU1 Plant Area 

Alternative 

1 – No 

Action 

Alternative 4 – 

Excavation + 

Institutional 

Controls + 

Property Access 

Restrictions 

Alternative 5 – 

Low Permeability 

Cap + Institutional 

Controls + 

Property Access 

Restrictions 

Alternative 6 – 

Soil Cover + 

Institutional 

Controls + 

Property Access 

Restrictions 

35 IAC Part 724: 

Standards 

Applicable to 

Owners and 

Operators of 

Hazardous 

Waste 

Treatment, 

Storage, and 

Disposal 

Facilities 

Provides standards applicable to 

owners and operators of hazardous 

waste treatment, storage, and disposal 

facilities. 

Action-

Specific 

NA  NA NA 

35 IAC Part 725: 

Interim Status 

Standards for 

Owners and 

Operators of 

Hazardous 

Waste 

Treatment, 

Storage, and 

Disposal 

Facilities 

Provides minimum standards that 

define the acceptable management of 

hazardous waste during the period of 

interim status and until certification of 

final closure, or until post-closure care 

responsibility are fulfilled. 

Action-

Specific 

NA  NA NA 



Table 4.2.1-1 

OU1 Plant Area Alternatives Compliance with ARARs  

Matthiessen and Hegeler Zinc Company Site 

LaSalle, Illinois 

 

Page 14 of 17 

Potential 

Applicable 

Relevant and 

Appropriate 

Requirements 

Description 
Type of 

ARAR 

OU1 Plant Area 

Alternative 

1 – No 

Action 

Alternative 4 – 

Excavation + 

Institutional 

Controls + 

Property Access 

Restrictions 

Alternative 5 – 

Low Permeability 

Cap + Institutional 

Controls + 

Property Access 

Restrictions 

Alternative 6 – 

Soil Cover + 

Institutional 

Controls + 

Property Access 

Restrictions 

35 IAC Part 726, 

Subpart C: 

Standards for the 

Management of 

Specific 

Hazardous 

Waste and 

Specific Types 

of Hazardous 

Waste 

Management 

Facilities; 

Recyclable 

Materials Used 

in a Manner 

Constituting 

Disposal 

Provides regulations to recyclable 

materials that are applied to or placed 

on the land, with or without mixing 

with any other substances. 

Action-

Specific 

NA NA NA NA 

35 IAC Part 728:  

Land Disposal 

Restrictions 

Provides the land disposal restrictions 

for wastes disposed of in Illinois.   

Generally these regulations are 

equivalent to the equivalent federal 

regulations. (Land disposal 

regulations, 40 CFR 268.2) 

Action-

Specific 

NA  NA NA 
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Potential 

Applicable 

Relevant and 

Appropriate 

Requirements 

Description 
Type of 

ARAR 

OU1 Plant Area 

Alternative 

1 – No 

Action 

Alternative 4 – 

Excavation + 

Institutional 

Controls + 

Property Access 

Restrictions 

Alternative 5 – 

Low Permeability 

Cap + Institutional 

Controls + 

Property Access 

Restrictions 

Alternative 6 – 

Soil Cover + 

Institutional 

Controls + 

Property Access 

Restrictions 

35 IAC Part 729:  

Prohibited 

Hazardous 

Waste in Land 

Disposal Units 

Provides regulation which prohibits the 

disposal of certain types of hazardous 

waste in hazardous waste disposal 

units. 

Chemical-

Specific 

 

Action-

Specific 

NA  NA NA 

35 IAC Part 740: 

Site 

Remediation 

Program, 

§740.535, 

Establishment of 

Soil 

Remediation 

Zones 

Presents state requirements for the site 

remediation program and specific 

requirements for establishment of soil 

management zones (SMZ).  SMZs can 

be used for onsite placement of 

contaminated soils for structural fill, 

land reclamation, or consolidation of 

contaminated soils within a 

remediation site.   

Action-

Specific 

NA NA NA NA 

35 IAC Part 742:  

Tiered Approach 

to Correction 

Action 

Objectives 

Provides default cleanup objectives 

and a methodology for developing site-

specific cleanup objectives. 

Chemical-

Specific 

X    

35 IAC Part 

807.305c and 

807.502:  Final 

Cover and 

Closure 

Standards  

Provides final cover and closure 

standards for existing solid waste 

disposal facilities. 

Action-

Specific 

NA  NA NA 
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Potential 

Applicable 

Relevant and 

Appropriate 

Requirements 

Description 
Type of 

ARAR 

OU1 Plant Area 

Alternative 

1 – No 

Action 

Alternative 4 – 

Excavation + 

Institutional 

Controls + 

Property Access 

Restrictions 

Alternative 5 – 

Low Permeability 

Cap + Institutional 

Controls + 

Property Access 

Restrictions 

Alternative 6 – 

Soil Cover + 

Institutional 

Controls + 

Property Access 

Restrictions 

77 IAC Part 920: 

Illinois Water 

Well 

Construction 

Code 

Presents the minimum standards for 

location, construction and modification 

of water wells, monitoring wells, and 

closed loop wells.  

Action-

Specific 

NA    

62 IAC Part 

2501: 

Abandoned 

Mined Lands 

Reclamation  

Presents the program for reclamation 

of abandoned mined lands in order to 

restore lands and waters to productive 

use.  

Location-

Specific 

NA NA NA NA 

ILLINOIS UNIFORM ENVIRONMENTAL COVENANTS ACT 

765 ILCS 122: 

Illinois Uniform 

Covenants Act 

Establishes requirements for restricting 

groundwater use and implementing 

other controls at NPL sites within 

Illinois. 

Action-

Specific 

NA    

ILLINOIS ABANDONED MINED LANDS AND WATER RECLAMATION ACT 

20 ILCS 1920: 

Abandoned 

Mined Lands 

and Water 

Reclamation Act 

Presents the program for reclamation 

of abandoned mined lands in order to 

restore lands and waters to productive 

use.  

Location-

Specific 

NA NA NA NA 
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Potential 

Applicable 

Relevant and 

Appropriate 

Requirements 

Description 
Type of 

ARAR 

OU1 Plant Area 

Alternative 

1 – No 

Action 

Alternative 4 – 

Excavation + 

Institutional 

Controls + 

Property Access 

Restrictions 

Alternative 5 – 

Low Permeability 

Cap + Institutional 

Controls + 

Property Access 

Restrictions 

Alternative 6 – 

Soil Cover + 

Institutional 

Controls + 

Property Access 

Restrictions 

EXEMPTIONS/EXCLUSIONS 

Solid Wastes 

which are Not 

Hazardous 

Wastes: 40 CFR 

261.4(b)(7)(II)(T

), 35 IAC Part 

721 

Solid wastes are excluded as hazardous 

waste based on their origin. “Slag from 

primary zinc processing” is listed as an 

excluded solid waste and is therefore 

not considered to be hazardous. 

Action-

Specific 

NA  NA NA 

Notes: 

NA       Not Applicable 

 Alternative complies with ARAR 

X          Alternative does not comply with ARAR 



TABLE 4.2.1-2
OU1 PLANT AREA ALTERNATIVES COST COMPARISON

MATTHIESSEN AND HEGELER ZINC COMPANY SITE

OU1 Plant Area Alternatives
Estimate Category Alt 1: No Action Alt 4: Excav + IC + Access Restrict Alt 5: Low Perm Cover + IC 

+ Access Restrict Alt 6: Soil Cover + IC + Access Restrict

1E-04 1E-05 1E-06 1E-04 1E-05 1E-06 1E-04 1E-05 1E-06 1E-04 1E-05 1E-06

Construction $0 $0 $0 $2,445,150 $3,634,150 $3,918,150 $547,300 $707,300 $730,300 $621,300 $747,300 $775,300
Engineering and Construction Mgmt. $0 $0 $0 $633,000 $955,000 $1,038,000 $150,000 $187,000 $193,000 $177,000 $211,000 $221,000
Operations and Maintenance $19,000 $19,000 $19,000 $371,000 $371,000 $371,000 $382,000 $382,000 $382,000 $392,000 $392,000 $392,000

Subtotal $19,000 $19,000 $19,000 $3,449,150 $4,960,150 $5,327,150 $1,079,300 $1,276,300 $1,305,300 $1,190,300 $1,350,300 $1,388,300
Contingency (20%) $4,000 $4,000 $4,000 $690,000 $992,000 $1,065,000 $216,000 $255,000 $261,000 $238,000 $270,000 $278,000

Total $23,000 $23,000 $23,000 $4,139,000 $5,952,000 $6,392,000 $1,295,000 $1,531,000 $1,566,000 $1,428,000 $1,620,000 $1,666,000



Estimate Category Cost
Risk Level 1E-04 1E-05 1E-06

REMEDY CONSTRUCTION
Project Subtotal $19,000 $19,000 $19,000

20% Contingency $4,000 $4,000 $4,000
Project Total $23,000 $23,000 $23,000

Notes:

TABLE 4.2.1-3
OU1 PLANT AREA ALTERNATIVE 1 COST

NO ACTION
MATTHIESSEN AND HEGELER ZINC COMPANY SITE



Table 4.2.1-4 

OU1 Plant Area Sustainability Analysis 

Matthiessen and Hegeler Zinc Company Site 

LaSalle, Illinois 
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Sustainability Criteria 

OU1 Plant Area 
1
 

Alternative 1 – 

No Action 

Alternative 4 – 

Excavation (with on-site 

consolidation) + 

Institutional Controls + 

Property Access 

Restrictions 

Alternative 5 – Low 

Permeability Cap + 

Institutional Controls + 

Property Access 

Restrictions 

Alternative 6 – Soil Cover 

+ Institutional Controls + 

Property Access 

Restrictions 

Reduce air pollutant emissions and 

greenhouse gas production 
5 1 4 4 

Minimize impacts to water quality and 

water resources 
1 3 3 2 

Support sustainable human and 

ecological use and reuse of remediated 

land 

1 4 4 4 

Minimize material use and waste 

production 
5 1 4 3 

Conserve natural resources and energy 5 1 3 3 

Total 17 10 18 16 

Notes: 

NA Not Applicable 

1. Alternatives are scored against the sustainability criteria on a scale of 1-5, with 5 being the most sustainable option.  



1E-04 1E-05 1E-06 1E-04 1E-05 1E-06 1E-04 1E-05 1E-06
8,500 15,600 18,100 5,900 6,000 6,900 5,900 6,000 6,900 SY

4 4 4 0.5 0.5 0.5 2 2 2 FT
11,400 20,800 24,200 1,000 1,000 1,200 4,000 4,000 4,600 CY
8,550 15,600 18,150 - - - 3,000 3,000 3,450 CY

- - - - - - - - - SY
- - - - - - - - - Acre
- - - - - - 1,000 1,000 1,150 CY
- 1,900 1,900 - 4,100 4,100 - - - SY
- 400 400 - 1,400 1,400 - - - CY

8,500 13,700 16,200 5,900 10,100 11,000 - 4,100 4,100 SY
- - - - 4,100 4,100 - 4,100 4,100 SY

8,500 13,700 16,200 5,900 6,000 6,900 - - - SY
2.0 3.6 4.2 0.5 0.5 0.5 0.8 0.9 1.0 Month

1)

2) Soil backfill thickness is assumed to be 18 inches
3) Gravel thickness is assumed to be 6 inches
4)

5) The entire Gravel Paved Storage Area would require remediation for COC Cancer Risk Levels Lower than 1E-05
6) Assumed that excavation and backfilling would drive schedule and that the rate for each is about 500 CY/day.  Assumed 3 days for asphalt 

work (if any). Assumed 21 work days per month.  Assumed minimum duration of half a month.

For Alternative 4: Clay cover assumed to be 0.5 ft thick.  Applied only to Gravel Paved Storage Area.
For Alternative 5: Clay cover assumed to be 1 ft thick.  Applied only to Gravel Paved Storage Area.

Soil Cover Volume(2)

Topsoil Area

Gravel Volume(3)

Clay Cover Area
Clay Cover Volume(4)

Total Asphalt Area

Seeding Area

Asphalt for Gravel Paved Storage(5)

Asphalt for Plant Area

Notes
For Alternative 4, 2 ft of soil excavation is required to remove contaminants; for Alternative 5, 0.5 ft of soil excavation is required for asphalt 
placement; and for Alternative 6, 2 ft of soil excavation is required for the soil cover

Duration(6)

Excavation Volume

TABLE 4.2.1-5
OU1 ESTIMATED QUANTITES FOR PLANT AREA REMEDIATION ALTERNATIVES 4, 5, AND 6

MATTHIESSEN AND HEGELER ZINC COMPANY SITE
LASALLE, ILLINOIS

Plant Area Alternatives Alternative 4 Alternative 5 Alternative 6
UnitsExcavation Low Permeability Cover Soil Cover

COC Cancer Risk Level
Excavation Footprint Area
Excavation Depth(1)



Estimate Category Cost
Risk Level 1E-04 1E-05 1E-06

REMEDY CONSTRUCTION
Preconstruction Activities $233,000 $233,000 $233,000
Site Preparation & Access $51,150 $75,150 $83,150
Institutional Controls $85,000 $85,000 $85,000
Property Access Restrictions $72,000 $72,000 $72,000
Contaminated Soil Excavation and Backfilling $99,000 $181,000 $210,000
Contaminated Soil Consolidation or Disposal $1,066,000 $1,944,000 $2,262,000
Capping/Cover/Liner $667,000 $744,000 $630,000
Site Restoration and Final Survey $11,000 $16,000 $16,000
Contractor's Oversight, H&S, Surveying $161,000 $284,000 $327,000

Construction Subtotal $2,445,150 $3,634,150 $3,918,150
ENGINEERING & CONSTRUCTION MANAGEMENT $633,000 $955,000 $1,038,000
OPERATIONS AND MAINTENANCE $371,000 $371,000 $371,000

Project Subtotal $3,449,150 $4,960,150 $5,327,150
20% Contingency $690,000 $992,000 $1,065,000

Project Total $4,139,000 $5,952,000 $6,392,000

Notes:

TABLE 4.2.1-6
OU1 PLANT AREA ALTERNATIVE 4 COST

EXCAVATION + INSTITUTIONAL CONTROLS + ACCESS RESTRICTIONS
MATTHIESSEN AND HEGELER ZINC COMPANY SITE



Estimate Category Cost
Risk Level 1E-04 1E-05 1E-06

REMEDY CONSTRUCTION
Preconstruction Activities $220,000 $220,000 $220,000
Site Preparation & Access $28,300 $28,300 $28,300
Institutional Controls $85,000 $85,000 $85,000
Contaminated Soil Excavation and Backfilling $9,000 $9,000 $10,000
Capping/Cover/Liner $148,000 $292,000 $314,000
Site Restoration and Final Survey $11,000 $16,000 $16,000
Contractor's Oversight, H&S, Surveying $46,000 $49,000 $49,000

Construction Subtotal $547,300 $707,300 $730,300
ENGINEERING & CONSTRUCTION MANAGEMENT $150,000 $187,000 $193,000
OPERATIONS AND MAINTENANCE $382,000 $382,000 $382,000

Project Subtotal $1,079,300 $1,276,300 $1,305,300
20% Contingency $216,000 $255,000 $261,000

Project Total $1,295,000 $1,531,000 $1,566,000

Notes:

TABLE 4.2.1-7
OU1 PLANT AREA ALTERNATIVE 5 COST

LOW PERMEABILITY COVER + IC + ACCESS RESTRICTIONS
MATTHIESSEN AND HEGELER ZINC COMPANY SITE



Estimate Category Cost
Risk Level 1E-04 1E-05 1E-06

REMEDY CONSTRUCTION
Preconstruction Activities $227,000 $227,000 $227,000
Site Preparation & Access $32,300 $35,300 $37,300
Institutional Controls $85,000 $85,000 $85,000
Property Access Restrictions $72,000 $72,000 $72,000
Contaminated Soil Excavation and Backfilling $28,000 $28,000 $32,000
Capping/Cover/Liner $98,000 $201,000 $215,000
Site Restoration and Final Survey $11,000 $16,000 $16,000
Contractor's Oversight, H&S, Surveying $68,000 $83,000 $91,000

Construction Subtotal $621,300 $747,300 $775,300
ENGINEERING & CONSTRUCTION MANAGEMENT $177,000 $211,000 $221,000
OPERATIONS AND MAINTENANCE $392,000 $392,000 $392,000

Project Subtotal $1,190,300 $1,350,300 $1,388,300
20% Contingency $238,000 $270,000 $278,000

Project Total $1,428,000 $1,620,000 $1,666,000

Notes:

TABLE 4.2.1-8
OU1 PLANT AREA ALTERNATIVE 6 COST

SOIL COVER + INSTITUTIONAL CONTROLS + ACCESS RESTRICTIONS
MATTHIESSEN AND HEGELER ZINC COMPANY SITE



Table 4.2.2-1 

OU1 Slag Pile Area Compliance with ARARs  

Matthiessen and Hegeler Zinc Company Site, OU1 

LaSalle, Illinois 
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Potential 

Applicable 

Relevant and 

Appropriate 

Requirements 

Description 
Type of 

ARAR 

Alternative 1 – 

No Action 

Alternative 4 – 

Excavation (with 

Off-site Disposal) 

+ Institutional 

Controls + 

Property Access 

Restrictions 

Alternative 12 – 

Excavation (with On-

site Consolidation on 

OU2) + Institutional 

Controls + Property 

Access Restrictions 

Alternative 5 – Low 

Permeability Cap + 

Institutional Controls 

+ Property Access 

Restrictions 

Alternative 6 – Soil 

Cover + 

Institutional 

Controls + Property 

Access Restrictions 

Alternative 14 – 

Sloping and 

Benching + 

Revetments at the 

Toe of the Slope + 

BMPs 

Alternative 15 – 

Sloping and 

Benching + 

Plantings + 

Revetments at the 

Toe of the Slope + 

BMPs 

TOXIC SUBSTANCES CONTROL ACT (TSCA) 

15 United States 

Code (USC) 

§2601-2629; 40 

CFR Part 761 

TSCA gives requirements in dealing with 

polychlorinated biphenyls (PCBs), lead, 

and asbestos including soils contaminated 

with PCBs, lead, or asbestos. 

Chemical-

Specific 

 

Action-

Specific 

NA   NA NA NA NA 

SAFE DRINKING WATER ACT (SDWA) OF 1974 

40 CFR Parts 

141.60 – 141.63 

and 141.50 – 

141.52 

The National Primary Drinking Water 

Regulations establish Maximum 

Contaminant Levels (MCL) and Maximum 

Contaminant Level Goals (MCLG) for 

several common organic and inorganic 

contaminants for public drinking water 

systems.  MCLs specify the maximum 

permissible concentrations of contaminants 

in public drinking water supplies.  MCLs 

are federally enforceable standards based in 

part on the availability and cost of 

treatment techniques.  MCLGs specify the 

maximum concentration at which no 

known or anticipated adverse effect on 

humans will occur.  MCLGs are non-

enforceable health based goals set equal to 

or lower than MCLs. 

Chemical-

Specific 

NA NA NA NA NA NA NA 

FLOODPLAIN MANAGEMENT EXECUTIVE ORDER  11988 

40 CFR Part 6, 

Appendix A 

Requires federal agencies to evaluate the 

potential adverse effects associated with 

direct and indirect development of a 

floodplain.  Alternatives that involve 

modification/construction within a 

floodplain may not be selected unless a 

determination is made that no practicable 

alternative exists.  If no practicable 

alternative exists, potential harm must be 

minimized and action taken to restore and 

preserve the natural and beneficial values 

of the floodplain. 

Location-

Specific 

NA NA NA NA NA   
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Potential 

Applicable 

Relevant and 

Appropriate 

Requirements 

Description 
Type of 

ARAR 

Alternative 1 – 

No Action 

Alternative 4 – 

Excavation (with 

Off-site Disposal) 

+ Institutional 

Controls + 

Property Access 

Restrictions 

Alternative 12 – 

Excavation (with On-

site Consolidation on 

OU2) + Institutional 

Controls + Property 

Access Restrictions 

Alternative 5 – Low 

Permeability Cap + 

Institutional Controls 

+ Property Access 

Restrictions 

Alternative 6 – Soil 

Cover + 

Institutional 

Controls + Property 

Access Restrictions 

Alternative 14 – 

Sloping and 

Benching + 

Revetments at the 

Toe of the Slope + 

BMPs 

Alternative 15 – 

Sloping and 

Benching + 

Plantings + 

Revetments at the 

Toe of the Slope + 

BMPs 

CLEAN WATER ACT (CWA) OF 1977 

Protection of 

Wetlands 

Executive Order 

11990 [40 CFR 

Part 6, Appendix 

A] 

Under this Order, federal agencies are 

required to minimize the destruction, loss, 

or degradation of wetlands, and preserve 

and enhance natural and beneficial values 

of wetlands.  If remediation is required 

within wetland areas and no practical 

alternative exists, potential harm must be 

minimized and action taken to restore 

natural and beneficial values. 

Location-

Specific 

NA NA NA NA NA   

National Pollutant 

Discharge 

Elimination 

System (NPDES) 

33 USC §1251-

1387, CWA 

NPDES Permit 

Program (40 CFR 

Part 122) 

Regulates discharges of pollutants to 

navigable waters. 

 

Action-

Specific 

 

Chemical-

Specific 

NA       

CWA,  40 CFR 

Part 230, 

§404(b)(1): 

Guidelines for 

Specification of 

Disposal Sites for 

Dredged or Fill 

Material 

Establishes a permit program to regulate 

the discharge of dredged or fill material 

into the waters of the U.S., including 

wetlands. 

Action-

Specific 

 

Location-

Specific 

NA NA NA NA NA NA NA 

Federal Water 

Pollution Control 

Act §401: Water 

Quality 

Certification 

Establishes a permit program to regulate a 

discharge into the navigable waters of the 

U.S., including wetlands. 

Chemical-

Specific 

NA NA NA NA NA   
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Potential 

Applicable 

Relevant and 

Appropriate 

Requirements 

Description 
Type of 

ARAR 

Alternative 1 – 

No Action 

Alternative 4 – 

Excavation (with 

Off-site Disposal) 

+ Institutional 

Controls + 

Property Access 

Restrictions 

Alternative 12 – 

Excavation (with On-

site Consolidation on 

OU2) + Institutional 

Controls + Property 

Access Restrictions 

Alternative 5 – Low 

Permeability Cap + 

Institutional Controls 

+ Property Access 

Restrictions 

Alternative 6 – Soil 

Cover + 

Institutional 

Controls + Property 

Access Restrictions 

Alternative 14 – 

Sloping and 

Benching + 

Revetments at the 

Toe of the Slope + 

BMPs 

Alternative 15 – 

Sloping and 

Benching + 

Plantings + 

Revetments at the 

Toe of the Slope + 

BMPs 

Water Quality 

Standards, 40 CFR 

Part 131.11 

Establishes that States must adopt water 

quality criteria that protect the designated 

use.  States must also review water quality 

data to identify water bodies where toxic 

pollutants may be adversely affecting water 

quality. 

Chemical 

Specific 

NA NA NA NA NA   

CWA, §304(a)(1): 

Water Quality 

Criteria 

Establishes guidelines for water quality 

criteria for receiving waters. 

Chemical-

Specific 

 

 

NA NA NA NA NA   

FISH AND WILDLIFE COORDINATION ACT 

Fish and Wildlife 

Coordination Act; 

16 USC §661 et 

seq. 

16 USC 742a 

16 USC 2901 

40 CFR Part 6, 

Subpart 6.302 

50 CFR Part 402 

Actions that affect species/habitat require 

consultation with U.S. Department of 

Interior, U.S. Fish and Wildlife Service, 

and National Marine Fisheries Service, 

and/or state agencies, as appropriate, to 

ensure that proposed actions do not 

jeopardize the continued existence of the 

species or adversely modify or destroy 

critical habitat.  The effects of water-related 

projects on fish and wildlife resources must 

be considered.  Action must be taken to 

prevent, mitigate, or compensate for 

project-related damages or losses to fish 

and wildlife resources.  Consultation with 

the responsible agency is also strongly 

recommended for on-site actions.  Under 

40 CFR Part 300.38, these requirements 

apply to all response activities under the 

National Contingency Plan. 

Location-

Specific 

NA NA NA NA NA   

RESOURCE CONSERVATION AND RECOVERY ACT (RCRA) OF 1976 

Off-site Land 

Disposal  Subtitle 

C 

[40 CFR Parts 

260-268] 

Soil and/or sediment that is excavated for 

off-site disposal and constitutes a 

hazardous waste must be managed in 

accordance with the requirements of 

RCRA. 

Action-

Specific 

NA   NA NA NA NA 
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Potential 

Applicable 

Relevant and 

Appropriate 

Requirements 

Description 
Type of 

ARAR 

Alternative 1 – 

No Action 

Alternative 4 – 

Excavation (with 

Off-site Disposal) 

+ Institutional 

Controls + 

Property Access 

Restrictions 

Alternative 12 – 

Excavation (with On-

site Consolidation on 

OU2) + Institutional 

Controls + Property 

Access Restrictions 

Alternative 5 – Low 

Permeability Cap + 

Institutional Controls 

+ Property Access 

Restrictions 

Alternative 6 – Soil 

Cover + 

Institutional 

Controls + Property 

Access Restrictions 

Alternative 14 – 

Sloping and 

Benching + 

Revetments at the 

Toe of the Slope + 

BMPs 

Alternative 15 – 

Sloping and 

Benching + 

Plantings + 

Revetments at the 

Toe of the Slope + 

BMPs 

Off-site Land 

Disposal  Subtitle 

D 

[40 CFR Part 258] 

Criteria for Municipal Solid Waste 

Landfills, establishes requirements for the 

operation of landfills accepting non-

hazardous solid waste.  These requirements 

would be applicable to facilities used for 

the disposal of non-hazardous soil and/or 

sediment.   

Action-

Specific 

NA   NA NA NA NA 

Criteria for 

Municipal Solid 

Waste Landfills 

for Site Capping  

[40 CFR Part 258, 

Subpart F] 

Provides minimum standards for cover 

systems at solid waste disposal facilities. 

Action-

Specific 

 

NA    NA NA NA 

ENDANGERED SPECIES ACT 

Endangered 

Species Act [16 

USC 1531]; 50 

CFR Part 200 

Requires that federal agencies insure that 

any action authorized, funded, or carried 

out by the agency is not likely to jeopardize 

the continued existence of any threatened 

or endangered species or adversely modify 

critical habitat. 

Location- 

Specific 

NA NA NA NA NA   

NATIONAL HISTORIC PRESERVATION ACT 

National Historic 

Preservation Act 

[16 USC 661 et 

seq] 36 CFR Part 

65 

Establishes procedures to provide for 

preservation of scientific, historical, and 

archaeological data that might be destroyed 

through alteration of terrain as a result of a 

federal construction project or a federally 

licensed activity or program.  If scientific, 

historical, or archaeological artifacts are 

discovered at the site, work in the area of 

the site affected by such discovery will be 

halted pending a completion of any data 

recovery and preservation activities 

required pursuant to the act and any 

implementing regulations. 

Location- 

Specific 

NA       
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Potential 

Applicable 

Relevant and 

Appropriate 

Requirements 

Description 
Type of 

ARAR 

Alternative 1 – 

No Action 

Alternative 4 – 

Excavation (with 

Off-site Disposal) 

+ Institutional 

Controls + 

Property Access 

Restrictions 

Alternative 12 – 

Excavation (with On-

site Consolidation on 

OU2) + Institutional 

Controls + Property 

Access Restrictions 

Alternative 5 – Low 

Permeability Cap + 

Institutional Controls 

+ Property Access 

Restrictions 

Alternative 6 – Soil 

Cover + 

Institutional 

Controls + Property 

Access Restrictions 

Alternative 14 – 

Sloping and 

Benching + 

Revetments at the 

Toe of the Slope + 

BMPs 

Alternative 15 – 

Sloping and 

Benching + 

Plantings + 

Revetments at the 

Toe of the Slope + 

BMPs 

RIVERS AND HARBORS ACT OF 1899 

Rivers and 

Harbors Act of 

1899 [33 USC 401 

et seq] 

33 USC 403 

33 CFR Part 322 

 

Requires approval from United States 

Army Corps of Engineers (USACE) for 

dredging and filling work performed in a 

navigable waterway of the US.  Activities 

that could impede navigation and 

commerce are prohibited. 

Action- 

Specific 

NA NA NA NA NA   

DEPARTMENT OF TRANSPORTATION 

Requirements for 

the Transport of 

Hazardous 

Materials [40 CFR 

172] 

Transportation of hazardous materials on 

public roadways must comply with the 

requirements. 

Action-

Specific 

NA   NA NA NA NA 

OTHER FEDERAL GUIDELINES TO BE CONSIDERED 

Integrated Risk 

Information 

System (IRIS) 

Risk reference doses (RfD) are estimates of 

daily exposure levels that are unlikely to 

cause significant adverse non-carcinogenic 

health effects over a lifetime.  Cancer Slope 

Factors (CSF) are used to compute the 

incremental cancer risk from exposure to 

site contaminants and represent the most 

up-to-date information on cancer risk from 

EPA’s Carcinogen Assessment Group. 

Chemical -

Specific 

X       

EPA Regional 

Screening Levels 

EPA Regional Screening Levels (RSLs and 

associated guidance necessary to calculate 

them) are risk-based tools for evaluating 

and cleaning up contaminated sites.  The 

RSLs represent Agency guidelines and are 

not legally enforceable standards. 

 

Chemical-

Specific 

X       
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Potential 

Applicable 

Relevant and 

Appropriate 

Requirements 

Description 
Type of 

ARAR 

Alternative 1 – 

No Action 

Alternative 4 – 

Excavation (with 

Off-site Disposal) 

+ Institutional 

Controls + 

Property Access 

Restrictions 

Alternative 12 – 

Excavation (with On-

site Consolidation on 

OU2) + Institutional 

Controls + Property 

Access Restrictions 

Alternative 5 – Low 

Permeability Cap + 

Institutional Controls 

+ Property Access 

Restrictions 

Alternative 6 – Soil 

Cover + 

Institutional 

Controls + Property 

Access Restrictions 

Alternative 14 – 

Sloping and 

Benching + 

Revetments at the 

Toe of the Slope + 

BMPs 

Alternative 15 – 

Sloping and 

Benching + 

Plantings + 

Revetments at the 

Toe of the Slope + 

BMPs 

ILLINOIS ENVIRONMENTAL PROTECTION ACT / ILLINOIS ADMINISTRATIVE CODE 

Title 35 of the 

Illinois 

Administrative 

Code (35 IAC) 

Part 212.301: 

Visible and 

Particulate Matter 

Emissions, 

Subpart K: 

Fugitive 

Particulate Matter  

Presents regulation of fugitive particulate 

matter emissions from any process 

occurring on-site. 

Action-

Specific 

NA       

35 IAC Part 

228.141: Asbestos  

Provides requirements for demolition of 

structures which contain asbestos fibers. 

Action-

Specific 

NA NA NA NA NA NA NA 

35 IAC Part 302: 

Water Quality 

Standards, Subpart 

B: General Use 

Water Quality 

Standards 

Establishes general use standards to protect 

Illinois water for aquatic life, wildlife, 

agricultural use, primary and secondary 

contact uses, most industrial uses, and to 

ensure the aesthetic quality of the aquatic 

environment. 

Chemical -

Specific 

NA NA NA NA NA   

35 IAC Part 303, 

Subparts A and B: 

Water Use 

Designations and 

Site-specific 

Water Quality 

Standards 

Establishes water use designations which 

determine for a given body of water which 

set of 35 IAC Part 302 water quality 

standards applies 

Location-

Specific 

NA NA NA NA NA   

35 IAC Part 304: 

Water Pollution - 

General Effluent 

Standards 

Provides the regulations pertaining to the 

maximum concentrations of various 

contaminants that may be discharged to the 

waters of the State of Illinois. The section 

contains general effluent limitations and 

site specific rules and exceptions not of 

general applicability.  

Chemical-

Specific 

NA NA NA NA NA NA NA 

35 IAC Parts 

309.202 and 

309.203: Water 

Pollution Permits -  

Construction and 

Operating Permits 

Provides regulations pertaining to the 

issuance of permits for the construction, 

modification and operation of treatment 

works, pretreatment works, sewers, 

wastewater sources and other discharges 

which are not required to have NPDES 

Permits.  

Action-

Specific 

NA NA NA NA NA NA NA 
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Potential 

Applicable 

Relevant and 

Appropriate 

Requirements 

Description 
Type of 

ARAR 

Alternative 1 – 

No Action 

Alternative 4 – 

Excavation (with 

Off-site Disposal) 

+ Institutional 

Controls + 

Property Access 

Restrictions 

Alternative 12 – 

Excavation (with On-

site Consolidation on 

OU2) + Institutional 

Controls + Property 

Access Restrictions 

Alternative 5 – Low 

Permeability Cap + 

Institutional Controls 

+ Property Access 

Restrictions 

Alternative 6 – Soil 

Cover + 

Institutional 

Controls + Property 

Access Restrictions 

Alternative 14 – 

Sloping and 

Benching + 

Revetments at the 

Toe of the Slope + 

BMPs 

Alternative 15 – 

Sloping and 

Benching + 

Plantings + 

Revetments at the 

Toe of the Slope + 

BMPs 

35 IAC Part 406: 

Mine Waste 

Effluent and Water 

Quality Standards 

This section provides standards for 

discharges from mines.  Mine discharge 

can include seepage from mine or mine 

refuse areas, and effluent from processing 

and milling or mineral preparation plants.   

Location- 

Specific 

NA NA NA NA NA NA NA 

35 IAC Part 611: 

Primary Drinking 

Water Standards 

This section provides the standards for 

public drinking water in Illinois. 

Chemical-

Specific 

NA NA NA NA NA NA NA 

35 IAC Part 620: 

Groundwater 

Quality 

These regulations provide the standards for 

groundwater quality in Illinois. 

Chemical-

Specific 

 

Action-

Specific 

NA NA NA NA NA NA NA 

35 IAC Part 720: 

Hazardous Waste 

Management 

System: General 

Provides definitions of terms, general 

standards, and overview information 

applicable to 35 IAC 720 through 728, 733, 

738, and 739. 

Chemical- 

Specific 

 

Action-

Specific 

NA   NA NA NA NA 

35 IAC Part 721: 

Identification of 

Hazardous Waste 

Provides regulations pertaining to the 

identification of hazardous waste. 

Chemical- 

Specific 

NA   NA NA NA NA 

35 IAC Part 722: 

Standards 

Applicable to 

Generators of 

Hazardous Waste 

Provides regulations pertaining to the 

generation of hazardous waste. 

Action-

Specific 

NA   NA NA NA NA 

35 IAC Part 723: 

Standards 

Applicable to 

Transporters of 

Hazardous Waste 

Provides standards applicable to 

transporters of hazardous waste. 

Action-

Specific 

NA   NA NA NA NA 

35 IAC Part 724: 

Standards 

Applicable to 

Owners and 

Operators of 

Hazardous Waste 

Treatment, 

Storage, and 

Disposal Facilities 

Provides standards applicable to owners 

and operators of hazardous waste 

treatment, storage, and disposal facilities. 

Action-

Specific 

NA   NA NA NA NA 
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Potential 

Applicable 

Relevant and 

Appropriate 

Requirements 

Description 
Type of 

ARAR 

Alternative 1 – 

No Action 

Alternative 4 – 

Excavation (with 

Off-site Disposal) 

+ Institutional 

Controls + 

Property Access 

Restrictions 

Alternative 12 – 

Excavation (with On-

site Consolidation on 

OU2) + Institutional 

Controls + Property 

Access Restrictions 

Alternative 5 – Low 

Permeability Cap + 

Institutional Controls 

+ Property Access 

Restrictions 

Alternative 6 – Soil 

Cover + 

Institutional 

Controls + Property 

Access Restrictions 

Alternative 14 – 

Sloping and 

Benching + 

Revetments at the 

Toe of the Slope + 

BMPs 

Alternative 15 – 

Sloping and 

Benching + 

Plantings + 

Revetments at the 

Toe of the Slope + 

BMPs 

35 IAC Part 725: 

Interim Status 

Standards for 

Owners and 

Operators of 

Hazardous Waste 

Treatment, 

Storage, and 

Disposal Facilities 

Provides minimum standards that define 

the acceptable management of hazardous 

waste during the period of interim status 

and until certification of final closure, or 

until post-closure care responsibility are 

fulfilled. 

Action-

Specific 

NA   NA NA NA NA 

35 IAC Part 726, 

Subpart C: 

Standards for the 

Management of 

Specific 

Hazardous Waste 

and Specific Types 

of Hazardous 

Waste 

Management 

Facilities; 

Recyclable 

Materials Used in 

a Manner 

Constituting 

Disposal 

Provides regulations to recyclable materials 

that are applied to or placed on the land, 

with or without mixing with any other 

substances. 

Action-

Specific 

NA NA NA NA NA NA NA 

35 IAC Part 728:  

Land Disposal 

Restrictions 

Provides the land disposal restrictions for 

wastes and disposed of in Illinois.   

Generally these regulations are equivalent 

to the equivalent federal regulations (Land 

disposal regulations, 40 CFR 268.2) 

Action-

Specific 

NA   NA NA NA NA 

35 IAC Part 729:  

Prohibited 

Hazardous Waste 

in Land Disposal 

Units 

Provides regulation which prohibits the 

disposal of certain types of hazardous 

waste in hazardous waste disposal units. 

Chemical- 

Specific 

 

Action-

Specific 

NA   NA NA NA NA 
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Potential 

Applicable 

Relevant and 

Appropriate 

Requirements 

Description 
Type of 

ARAR 

Alternative 1 – 

No Action 

Alternative 4 – 

Excavation (with 

Off-site Disposal) 

+ Institutional 

Controls + 

Property Access 

Restrictions 

Alternative 12 – 

Excavation (with On-

site Consolidation on 

OU2) + Institutional 

Controls + Property 

Access Restrictions 

Alternative 5 – Low 

Permeability Cap + 

Institutional Controls 

+ Property Access 

Restrictions 

Alternative 6 – Soil 

Cover + 

Institutional 

Controls + Property 

Access Restrictions 

Alternative 14 – 

Sloping and 

Benching + 

Revetments at the 

Toe of the Slope + 

BMPs 

Alternative 15 – 

Sloping and 

Benching + 

Plantings + 

Revetments at the 

Toe of the Slope + 

BMPs 

35 IAC Part 740: 

Site Remediation 

Program, 

§740.535, 

Establishment of 

Soil Remediation 

Zones 

Presents state requirements for the site 

remediation program and specific 

requirements for establishment of soil 

management zones (SMZ).  SMZs can be 

used for onsite placement of contaminated 

soils for structural fill, land reclamation, or 

consolidation of contaminated soils within 

a remediation site.   

Action-

Specific 

NA NA NA NA NA NA NA 

35 IAC Part 742:  

Tiered Approach 

to Correction 

Action Objectives 

Provides default cleanup objectives and a 

methodology for developing site-specific 

cleanup objectives. 

Chemical-

Specific 

X       

35 IAC Part 

807.305c and 

807.502:  Final 

Cover and Closure 

Standards  

Provides final cover and closure standards 

for existing solid waste disposal facilities. 

Action-

Specific 

NA       

77 IAC Part 920: 

Illinois Water 

Well Construction 

Code 

Presents the minimum standards for 

location, construction and modification of 

water wells, monitoring wells, and closed 

loop wells.  

Action-

Specific 

NA       

62 IAC Part 2501: 

Abandoned Mined 

Lands 

Reclamation  

Presents the program for reclamation of 

abandoned mined lands in order to restore 

lands and waters to productive use.  

Location-

Specific 

NA NA  NA NA NA NA 

ILLINOIS UNIFORM ENVIRONMENTAL COVENANTS ACT 

765 ILCS 122: 

Illinois Uniform 

Covenants Act 

Establishes requirements for restricting 

groundwater use and implementing other 

controls at NPL sites within Illinois. 

Action-

Specific 

NA       

ILLINOIS  ABANDONED MINED LANDS AND WATER RECLAMATION ACT 

20 ILCS 1920: 

Abandoned Mined 

Lands and Water 

Reclamation Act 

Presents the program for reclamation of 

abandoned mined lands in order to restore 

lands and waters to productive use.  

Location-

Specific 

NA NA NA NA NA NA NA 
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Potential 

Applicable 

Relevant and 

Appropriate 

Requirements 

Description 
Type of 

ARAR 

Alternative 1 – 

No Action 

Alternative 4 – 

Excavation (with 

Off-site Disposal) 

+ Institutional 

Controls + 

Property Access 

Restrictions 

Alternative 12 – 

Excavation (with On-

site Consolidation on 

OU2) + Institutional 

Controls + Property 

Access Restrictions 

Alternative 5 – Low 

Permeability Cap + 

Institutional Controls 

+ Property Access 

Restrictions 

Alternative 6 – Soil 

Cover + 

Institutional 

Controls + Property 

Access Restrictions 

Alternative 14 – 

Sloping and 

Benching + 

Revetments at the 

Toe of the Slope + 

BMPs 

Alternative 15 – 

Sloping and 

Benching + 

Plantings + 

Revetments at the 

Toe of the Slope + 

BMPs 

EXEMPTIONS/EXCLUSIONS 

Solid Wastes 

which are Not 

Hazardous 

Wastes: 40 CFR 

261.4(b)(7)(II)(T), 

35 IAC Part 721 

Solid wastes are excluded as hazardous 

waste based on their origin. “Slag from 

primary zinc processing” is listed as an 

excluded solid waste and is therefore not 

considered to be hazardous. 

Action-

Specific 

NA   NA NA NA NA 

Notes: 

NA       Not Applicable 

 Alternative complies with ARAR 

X          Alternative does not comply with ARAR 



TABLE 4.2.2-2
OU1 SLAG PILE AREA COC ALTERNATIVES COST COMPARISON

MATTHIESSEN AND HEGELER ZINC COMPANY SITE

Alt 5: Low Perm Cover+ IC 
+ Access Restrict Alt 6: Soil Cover + IC + Access Restrict

Alt 14: Sloping and 
Benching + Revetments at 

the Toe of the Slope + 
BMP's

Alt 15: Sloping and 
Benching + Plantings + 

Revetments at the Toe of 
the Slope + BMP's

1E-04 1E-05 1E-06 1E-04 1E-05 1E-06 Soil Cover Low Perm 
Cover Soil Cover Low Perm 

Cover

Construction $0 $144,015,000 $67,841,000 $2,948,000 $4,250,000 $4,250,000 $2,858,000 $4,100,000 $4,100,000 $11,497,000 $11,647,000 $11,590,000 $11,760,000

Engineering and Construction Mgmt. $0 $33,823,000 $16,303,000 $898,000 $1,288,000 $1,288,000 $878,000 $1,253,000 $1,253,000 $2,984,000 $3,018,000 $3,006,000 $3,045,000

Operations and Maintenance $19,000 $553,000 $553,000 $553,000 $553,000 $553,000 $553,000 $553,000 $553,000 $507,000 $544,000 $507,000 $544,000

Subtotal $19,000 $178,391,000 $84,697,000 $4,399,000 $6,091,000 $6,091,000 $4,289,000 $5,906,000 $5,906,000 $14,988,000 $15,209,000 $15,103,000 $15,349,000

Contingency (20%) $4,000 $35,678,000 $16,939,000 $880,000 $1,218,000 $1,218,000 $858,000 $1,181,000 $1,181,000 $2,998,000 $3,042,000 $3,021,000 $3,070,000

Total $23,000 $214,069,000 $101,636,000 $5,279,000 $7,309,000 $7,309,000 $5,147,000 $7,087,000 $7,087,000 $17,986,000 $18,251,000 $18,124,000 $18,419,000

Estimate Category Alt 1: No 
Action

Alt 4 - Excav/
Off-site 

Disposal + IC 
+ Access 
Restrict

Alt 12 - Excav/
On-site 

Disposal + IC 
+ Access 
Restrict



Estimate Category Cost
Risk Level 1E-04 1E-05 1E-06

REMEDY CONSTRUCTION
Project Subtotal $19,000 $19,000 $19,000

20% Contingency $4,000 $4,000 $4,000
Project Total $23,000 $23,000 $23,000

Notes:

TABLE 4.2.2-3
OU1 SLAG PILE AREA ALTERNATIVE 1 COST

NO ACTION
MATTHIESSEN AND HEGELER ZINC COMPANY SITE



Table 4.2.2-4 

OU1 Slag Pile Area Sustainability Analysis
1 

Matthiessen and Hegeler Zinc Company Site 

LaSalle, Illinois 

Page 1 of 1 

Sustainability Criteria 
Alternative 1 – 

No Action 

Alternative 4 – 

Excavation +Off-site 

Disposal+ Institutional 

Controls + Property 

Access Restrictions 

Alternative 12 –  

Excavation + On-site 

Consolidation 

(OU2)+Institutional Controls 

+ Property Access 

Restrictions 

Alternative 5 –  

Low Permeability Cap + 

Institutional Controls + 

Property Access 

Restrictions 

Alternative 6 –  

Soil Cover + Institutional 

Controls + Property 

Access Restrictions 

Alternative 14 –  

Sloping and Benching + 

Revetments at the Toe of the 

Slope + BMPs 

Alternative 15 –  

Sloping and Benching + 

Plantings + Revetments at 

the Toe of the Slope + 

BMPs 

Reduce air pollutant emissions and 

greenhouse gas production 
5 1 2 4 4 3 3 

Minimize impacts to water quality 

and water resources 
1 5 5 3 2 4 4 

Support sustainable human and 

ecological use and reuse of 

remediated land 

1 4 4 4 4 4 5 

Minimize material use and waste 

production 
5 1 2 3 3 4 4 

Conserve natural resources and 

energy 
5 1 2 4 4 3 3 

Total 17 12 15 18 17 18 19 

Notes: 

NA Not Applicable 

1. Alternatives are scored against the sustainability criteria on a scale of 1-5, with 5 being the most sustainable option.



Alternative 4 Alternative 12

Excavation, 
Off-site Disposal

Excavation, 
On-site (OU2) 
Consolidation

1E-04 1E-05 1E-06 1E-04 1E-05 1E-06
100,000 100,000 60,000 100,000 100,000 60,000 100,000 100,000 SY

1,200,000 1,200,000 15,000 25,000 25,000 15,000 25,000 25,000 CY
615,000 615,000 - - - - - - CY

20.7 20.7 12.4 20.7 20.7 12.4 20.7 20.7 Acre
14,250 14,250 10,000 17,000 17,000 10,000 17,000 17,000 CY

- - - - - 30,000 50,000 50,000 CY
- - 30,000 50,000 50,000 - - - CY

12,000 12,000 - - - - - - SY
4,000 4,000 500 500 500 500 500 500 CY/Day

22 22 6 9 9 6 9 9 Month

*) Placement and compaction on the existing steep slag pile slopes is impractical; and therefore, Alternatives 5 and 6 are shown here for cost comparison purposes only.
1)

2)

3)
4)
5)
6)
7)
8)

9)

Soil Cover Volume(5)

Surface Area of Worked Area
Slag Excavation Volume(1)

Backfill Volume(2)

Seeding Area(3)

Topsoil Volume(4)

Excavation/Backfill Rate(8)

Clay Cover Volume(6)

Holding Pond Surface Area(7)

Duration(6)

Notes

The existing holding pond is only impacted by Alternatives 4 and 12.

Assumed that excavation and backfilling would drive schedule.  Assumed 21 work days per month. 

Assumed that Excavation and backfill operations are less difficult and at one point can become simultaneous for Alternative 4 and 12.  Excavation and backfill 
compaction will be difficult and slow for Alternative 5 and 6.

The soil cover is assumed to be 1.5 feet thick.

For Alternatives 4 and 12, all slag is excavated, and one-third of the excavation is assumed to be "difficult excavation"; for Alternative 5, 0.75 ft of soil excavation is 
assumed prior to placement of clay cover; and for Alternative 6, 0.75 ft of soil excavation is assumed prior to placement of the soil cover.  All excavation work for 
Alternatives 5 and 6 is assumed to be "difficult excavation."
For Alternatives 4 and 12, the backfill is needed to bring the excavated slope back up to about 15 ft about the river level, create grades that tie in to existing slopes, and  
construct the Holding Pond. 

Topsoil thickness is assumed to be 6 inches thick.

The clay cover is assumed to be 1.5 feet thick.

Entire work area is assumed to be seeded. 

TABLE 4.2.2-5
OU1 SLAG PILE ESTIMATED QUANTITIES FOR REMEDIATION ALTERNATIVES 4, 5, 6, AND 12

MATTHIESSEN AND HEGLER ZINC COMPANY SITE
LASALLE, ILLINOIS

Slag Pile Alternatives

Alternative 5(*)

Low Permeability Cover

Alternative 6(*)

Soil Cover

COC Cancer Risk Level

Units



Estimate Category Cost

REMEDY CONSTRUCTION
Preconstruction Activities
Site Preparation & Access
Institutional Controls
Property Access Restrictions
Contaminated Soil Excavation and Backfilling
Contaminated Soil Consolidation or Disposal
Capping/Cover/Liner
Slag Pile Slope Stabilization
Runoff Diversion & Erosion Control (Permanent)
Surface Water Control Structures & Piping
Building Demolition & Debris Removal
Topsoil Cover & Revegetation
Site Restoration and Final Survey
Contractor's Oversight, H&S, Surveying

Construction Subtotal
ENGINEERING & CONSTRUCTION MANAGEMENT
OPERATIONS AND MAINTENANCE

Project Subtotal
20% Contingency

Project Total

Notes:

$35,678,000
$214,069,000

$1,665,000
$144,015,000

$33,823,000
$553,000

$178,391,000

$69,000
$21,000

$575,000
$22,000

$192,000
$26,850,000

$112,174,000
$336,000
$405,000

TABLE 4.2.2-6
OU1 SLAG PILE AREA ALTERNATIVE 4 COST

EXCAVATION/OFFSITE DISPOSAL + INSTITUTIONAL 
CONTROLS + ACCESS RESTRICTIONS

MATTHIESSEN AND HEGELER ZINC COMPANY SITE

$456,000

$633,000
$532,000

$85,000



Estimate Category Cost

REMEDY CONSTRUCTION
Preconstruction Activities
Site Preparation & Access
Institutional Controls
Property Access Restrictions
Contaminated Soil Excavation and Backfilling
Contaminated Soil Consolidation or Disposal
Capping/Cover/Liner
Slag Pile Slope Stabilization
Runoff Diversion & Erosion Control (Permanent)
Surface Water Control Structures & Piping
Building Demolition & Debris Removal
Topsoil Cover & Revegetation
Site Restoration and Final Survey
Contractor's Oversight, H&S, Surveying

Construction Subtotal
ENGINEERING & CONSTRUCTION MANAGEMENT
OPERATIONS AND MAINTENANCE

Project Subtotal
20% Contingency

Project Total

Notes:

TABLE 4.2.2-7
OU1 SLAG PILE AREA ALTERNATIVE 12 COST

EXCAVATION/OFFSITE DISPOSAL + INSTITUTIONAL 
CONTROLS + ACCESS RESTRICTIONS

MATTHIESSEN AND HEGELER ZINC COMPANY SITE

$575,000

$633,000
$532,000

$85,000
$192,000

$26,850,000
$36,000,000

$336,000
$405,000
$456,000

$69,000
$21,000

$16,939,000
$101,636,000

$22,000
$1,665,000

$67,841,000
$16,303,000

$553,000
$84,697,000



Estimate Category Cost
Risk Level 1E-04 1E-05 1E-06

REMEDY CONSTRUCTION
Preconstruction Activities $403,000 $423,000 $423,000
Site Preparation & Access $264,000 $337,000 $337,000
Institutional Controls $85,000 $85,000 $85,000
Property Access Restrictions $192,000 $192,000 $192,000
Contaminated Soil Excavation and Backfilling $135,000 $225,000 $225,000
Capping/Cover/Liner $840,000 $1,400,000 $1,400,000
Slag Pile Slope Stabilization $0 $0 $0
Surface Water Control Structures & Piping $3,000 $3,000 $3,000
Building Demolition & Debris Removal $12,000 $12,000 $12,000
Topsoil Cover & Revegetation $385,000 $652,000 $652,000
Site Restoration and Final Survey $22,000 $22,000 $22,000
Contractor's Oversight, H&S, Surveying $465,000 $690,000 $690,000

Construction Subtotal $2,948,000 $4,250,000 $4,250,000
ENGINEERING & CONSTRUCTION MANAGEMENT $898,000 $1,288,000 $1,288,000
OPERATIONS AND MAINTENANCE $553,000 $553,000 $553,000

Project Subtotal $4,399,000 $6,091,000 $6,091,000
20% Contingency $880,000 $1,218,000 $1,218,000

Project Total $5,279,000 $7,309,000 $7,309,000

Notes:

TABLE 4.2.2-8
OU1 SLAG PILE AREA ALTERNATIVE 5 COST

LOW PERMEABILITY COVER + IC + ACCESS RESTRICTIONS
MATTHIESSEN AND HEGELER ZINC COMPANY SITE



Estimate Category Cost
Risk Level 1E-04 1E-05 1E-06

REMEDY CONSTRUCTION
Preconstruction Activities $403,000 $423,000 $423,000
Site Preparation & Access $264,000 $337,000 $337,000
Institutional Controls $85,000 $85,000 $85,000
Property Access Restrictions $192,000 $192,000 $192,000
Contaminated Soil Excavation and Backfilling $135,000 $225,000 $225,000
Capping/Cover/Liner $750,000 $1,250,000 $1,250,000
Slag Pile Slope Stabilization $0 $0 $0
Surface Water Control Structures & Piping $3,000 $3,000 $3,000
Building Demolition & Debris Removal $12,000 $12,000 $12,000
Topsoil Cover & Revegetation $385,000 $652,000 $652,000
Site Restoration and Final Survey $22,000 $22,000 $22,000
Contractor's Oversight, H&S, Surveying $465,000 $690,000 $690,000

Construction Subtotal $2,858,000 $4,100,000 $4,100,000
ENGINEERING & CONSTRUCTION MANAGEMENT $878,000 $1,253,000 $1,253,000
OPERATIONS AND MAINTENANCE $553,000 $553,000 $553,000

Project Subtotal $4,289,000 $5,906,000 $5,906,000
20% Contingency $858,000 $1,181,000 $1,181,000

Project Total $5,147,000 $7,087,000 $7,087,000

Notes:

TABLE 4.2.2-9
OU1 SLAG PILE AREA ALTERNATIVE 6 COST

SOIL COVER + INSTITUTIONAL CONTROLS + ACCESS RESTRICTIONS
MATTHIESSEN AND HEGELER ZINC COMPANY SITE



1 of 1

Estimate Category Cost

REMEDY CONSTRUCTION
Preconstruction Activities
Site Preparation & Access
Institutional Controls
Property Access Restrictions
Backfilling
Cover/Liner
Slag Pile Slope Stabilization
Runoff Diversion & Erosion Control (Permanent)
Surface Water Control Structures & Piping
Building Demolition & Debris Removal
Topsoil Cover & Revegetation
Site Restoration and Final Survey
Contractor's Oversight, H&S, Surveying

Construction Subtotal
ENGINEERING & CONSTRUCTION MANAGEMENT
OPERATIONS AND MAINTENANCE

Project Subtotal
20% Contingency

Project Total

$560,000
$22,000
$765,000

$17,986,000

$11,497,000
$2,984,000
$507,000

$14,988,000
$2,998,000

$21,000

$395,000
$402,000
$85,000
$192,000

$2,745,000
$1,810,000
$3,869,000
$562,000
$69,000

TABLE 4.2.2-10
OU1 SLAG PILE AREA ALTERNATIVE 14 SOIL COVER COST

SLOPING AND BENCHING + REVETMENTS
AT THE TOE OF THE SLOPE + BMPS

MATTHIESSEN AND HEGELER ZINC COMPANY SITE
SOIL COVER OVER THE SLAG PILE



1 of 1

Estimate Category

REMEDY CONSTRUCTION
Preconstruction Activities
Site Preparation & Access
Institutional Controls
Property Access Restrictions
Backfilling
Cover/Liner
Slag Pile Slope Stabilization
Runoff Diversion & Erosion Control (Permanent)
Surface Water Control Structures & Piping
Building Demolition & Debris Removal
Topsoil Cover & Revegetation
Site Restoration and Final Survey
Contractor's Oversight, H&S, Surveying

Construction Subtotal
ENGINEERING & CONSTRUCTION MANAGEMENT
OPERATIONS AND MAINTENANCE

Project Subtotal
20% Contingency

Project Total

$3,869,000

$18,251,000

$22,000
$765,000

$11,647,000
$3,018,000
$544,000

$3,042,000

$562,000
$69,000
$21,000
$560,000

$15,209,000

$192,000
$2,745,000
$1,960,000

TABLE 4.2.2-11
OU1 SLAG PILE AREA ALTERNATIVE 14 LOW PERMEABILITY COVER COST

SLOPING AND BENCHING + REVETMENTS
AT THE TOE OF THE SLOPE + BMPS 

MATTHIESSEN AND HEGELER ZINC COMPANY SITE
LOW PERMEABILITY COVER OVER THE SLAG PILE

Cost

$395,000
$402,000
$85,000



Soil Clay Soil Clay
100,000 100,000 100,000 100,000 SY
99,000 99,000 99,000 99,000 SY

189,000 189,000 189,000 189,000 CY
183,000 183,000 183,000 183,000 CY
50,000 - 50,000 - CY

- 50,000 - 50,000 CY
20,000 20,000 20,000 20,000 SY
20,000 20,000 20,000 20,000 CY

21 21 21 21 Acre
17,000 17,000 17,000 17,000 CY
2,200 2,200 2,200 2,200 CY/Day

10 10 10 10 Month

1)
2)
3)
4)
5)
6)
7)
8)
9)
10)

Original Surface Area of Worked Area(1)

Grass and Shrub PlantingsSlag Pile Alternatives Alternative 14

Surface area of site that needs to be cleared in preparation of work

Slag Excavation Volume(3)

Slag Backfill Volume(4)

Seeding Area(8)

Topsoil Volume(9)

Soil Cover Volume(5)

TABLE 4.2.2-12
OU1 SLAG PILE ESTIMATED QUANTITIES FOR SLOPING AND BENCHING REMEDIATION ALTERNATIVES 14 AND 15

MATTHIESSEN AND HEGLER ZINC COMPANY SITE
LASALLE, ILLINOIS

Alternative 15
UnitsGrass Plantings

Cover Types

Notes

Assumed that excavation and backfilling would drive schedule.  Assumed 21 work days per month. 

Final Slope Cover Surface Area(2)

Based on only the "final slope cover surface area"
The topsoil cover is assumed to be 6 inches thick.  Based on only the final slope cover surface area

Surface area of sloped and benched slag pile and any area that would require cover for 1x10-6 risk level
Excavation of slag pile, includes additional excavation over 1x10-6 risk level zone
Slag from the excavation used to establish new grades and to rebuild the holding pond
The soil cover is assumed to be 1.5 feet thick
The clay cover is assumed to be 1.5 feet thick
The holding pond clay cover is assumed to be 3 feet thick

Final Holding Pond Surface Area
Clay Cover Volume(6)

Final Holding Pond Clay Cover Volume(7)

Excavation/Backfill Rate
Duration(10)



Estimate Category Cost

REMEDY CONSTRUCTION
Preconstruction Activities
Site Preparation & Access
Institutional Controls
Property Access Restrictions
Backfilling
Cover/Liner
Slag Pile Slope Stabilization
Runoff Diversion & Erosion Control (Permanent)
Surface Water Control Structures & Piping
Building Demolition & Debris Removal
Topsoil Cover & Revegetation
Site Restoration and Final Survey
Contractor's Oversight, H&S, Surveying

Construction Subtotal
ENGINEERING & CONSTRUCTION MANAGEMENT
OPERATIONS AND MAINTENANCE

Project Subtotal
20% Contingency

Project Total

$653,000
$22,000
$765,000

$18,124,000

$11,590,000
$3,006,000
$507,000

$15,103,000
$3,021,000

$21,000

$395,000
$402,000
$85,000
$192,000

$2,745,000
$1,810,000
$3,869,000
$562,000
$69,000

TABLE 4.2.2-13
OU1 SLAG PILE AREA ALTERNATIVE 15 SOIL COVER COST

SLOPING AND BENCHING + PLANTINGS + 
REVETMENTS AT THE TOE OF THE SLOPE + BMPS

MATTHIESSEN AND HEGELER ZINC COMPANY SITE
SOIL COVER OVER THE SLAG PILE



Estimate Category

REMEDY CONSTRUCTION
Preconstruction Activities
Site Preparation & Access
Institutional Controls
Property Access Restrictions
Backfilling
Cover/Liner
Slag Pile Slope Stabilization
Runoff Diversion & Erosion Control (Permanent)
Surface Water Control Structures & Piping
Building Demolition & Debris Removal
Topsoil Cover & Revegetation
Site Restoration and Final Survey
Contractor's Oversight, H&S, Surveying

Construction Subtotal
ENGINEERING & CONSTRUCTION MANAGEMENT
OPERATIONS AND MAINTENANCE

Project Subtotal
20% Contingency

Project Total

$21,000
$653,000
$22,000

$3,070,000
$18,419,000

$765,000
$11,760,000
$3,045,000
$544,000

$15,349,000

$69,000

Cost

$395,000
$422,000
$85,000
$192,000

$2,745,000
$1,960,000
$3,869,000
$562,000

TABLE 4.2.2-14
OU1 SLAG PILE AREA ALTERNATIVE 15 LOW PERMEABILITY COST

SLOPING AND BENCHING + PLANTINGS + 
REVETMENTS AT THE TOE OF THE SLOPE + BMPS

MATTHIESSEN AND HEGELER ZINC COMPANY SITE
LOW PERMEABILITY COVER OVER THE SLAG PILE



Table 4.2.3-1 

OU1 Groundwater Alternatives Compliance with ARARs  

Matthiessen and Hegeler Zinc Company Site 

LaSalle, Illinois 

 

Page 1 of 13 

Potential 

Applicable 

Relevant and 

Appropriate 

Requirements 

Description Type of ARAR 

OU1 Groundwater 

Alternative 1 –  

No Action 

Alternative 2 –

Institutional 

Controls+ Monitoring 

TOXIC SUBSTANCES CONTROL ACT (TSCA) 

15 United States 

Code (USC) §2601-

2629; 40 CFR Part 

761 

TSCA gives requirements in dealing 

with polychlorinated biphenyls (PCBs), 

lead, and asbestos including soils 

contaminated with PCBs, lead, or 

asbestos. 

Chemical-Specific 

 

Action-Specific 

NA NA 

SAFE DRINKING WATER ACT (SDWA) OF 1974 

40 CFR Parts 

141.60 – 141.63 

and 141.50 – 

141.52 

The National Primary Drinking Water 

Regulations establish Maximum 

Contaminant Levels (MCL) and 

Maximum Contaminant Level Goals 

(MCLG) for several common organic 

and inorganic contaminants for public 

drinking water systems.  MCLs specify 

the maximum permissible 

concentrations of contaminants in 

public drinking water supplies.  MCLs 

are federally enforceable standards 

based in part on the availability and cost 

of treatment techniques.  MCLGs 

specify the maximum concentration at 

which no known or anticipated adverse 

effect on humans will occur.  MCLGs 

are non-enforceable health based goals 

set equal to or lower than MCLs. 

Chemical-Specific NA NA 



Table 4.2.3-1 

OU1 Groundwater Alternatives Compliance with ARARs  

Matthiessen and Hegeler Zinc Company Site 

LaSalle, Illinois 

 

Page 2 of 13 

Potential 

Applicable 

Relevant and 

Appropriate 

Requirements 

Description Type of ARAR 

OU1 Groundwater 

Alternative 1 –  

No Action 

Alternative 2 –

Institutional 

Controls+ Monitoring 

FLOODPLAIN MANAGEMENT EXECUTIVE ORDER 11988 

40 CFR Part 6, 

Appendix A 

Requires federal agencies to evaluate 

the potential adverse effects associated 

with direct and indirect development of 

a floodplain.  Alternatives that involve 

modification/construction within a 

floodplain may not be selected unless a 

determination is made that no 

practicable alternative exists.  If no 

practicable alternative exists, potential 

harm must be minimized and action 

taken to restore and preserve the natural 

and beneficial values of the floodplain. 

Location-Specific NA NA 

CLEAN WATER ACT (CWA) OF 1977 

Protection of 

Wetlands Executive 

Order 11990 [40 

CFR Part 6, 

Appendix A] 

Under this Order, federal agencies are 

required to minimize the destruction, 

loss, or degradation of wetlands, and 

preserve and enhance natural and 

beneficial values of wetlands.  If 

remediation is required within wetland 

areas and no practical alternative exists, 

potential harm must be minimized and 

action taken to restore natural and 

beneficial values. 

Location-Specific NA NA 



Table 4.2.3-1 

OU1 Groundwater Alternatives Compliance with ARARs  

Matthiessen and Hegeler Zinc Company Site 

LaSalle, Illinois 

 

Page 3 of 13 

Potential 

Applicable 

Relevant and 

Appropriate 

Requirements 

Description Type of ARAR 

OU1 Groundwater 

Alternative 1 –  

No Action 

Alternative 2 –

Institutional 

Controls+ Monitoring 

National Pollutant 

Discharge 

Elimination System 

(NPDES) 

33 USC §1251-

1387, CWA 

NPDES Permit 

Program (40 CFR 

Part 122) 

Regulates discharges of pollutants to 

navigable waters. 

 

Action-Specific  

 

Chemical-Specific 

NA NA 

CWA, 40 CFR Part 

230, §404(b)(1): 

Guidelines for 

Specification of 

Disposal Sites for 

Dredged or Fill 

Material 

Establishes a permit program to regulate 

the discharge of dredged or fill material 

into the waters of the U.S., including 

wetlands. 

Action-Specific  

 

Location-Specific 

NA NA 

Federal Water 

Pollution Control 

Act §401: Water 

Quality 

Certification 

Establishes a permit program to regulate 

a discharge into the navigable waters of 

the U.S., including wetlands. 

Chemical-Specific NA NA 

Water Quality 

Standards, 40 CFR 

Part 131.11 

Establishes that States must adopt water 

quality criteria that protect the 

designated use. States must also review 

water quality data to identify water 

bodies where toxic pollutants may be 

adversely affecting water quality 

Chemical-Specific NA NA 
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OU1 Groundwater Alternatives Compliance with ARARs  

Matthiessen and Hegeler Zinc Company Site 

LaSalle, Illinois 
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Potential 

Applicable 

Relevant and 

Appropriate 

Requirements 

Description Type of ARAR 

OU1 Groundwater 

Alternative 1 –  

No Action 

Alternative 2 –

Institutional 

Controls+ Monitoring 

CWA, §304 (a)(1): 

Water Quality 

Criteria 

Establishes guidelines for water quality 

criteria for receiving waters 

Chemical-Specific NA NA 

FISH AND WILDLIFE COORDINATION ACT 

Fish and Wildlife 

Coordination Act; 

16 USC §661 et 

seq. 

16 USC 742a 

16 USC 2901 

40 CFR Part 6, 

Subpart 6.302 

50 CFR Part 402 

Actions that affect species/habitat 

require consultation with U.S. 

Department of Interior, U.S. Fish and 

Wildlife Service, and National Marine 

Fisheries Service, and/or state agencies, 

as appropriate, to ensure that proposed 

actions do not jeopardize the continued 

existence of the species or adversely 

modify or destroy critical habitat.  The 

effects of water-related projects on fish 

and wildlife resources must be 

considered.  Action must be taken to 

prevent, mitigate, or compensate for 

project-related damages or losses to fish 

and wildlife resources.  Consultation 

with the responsible agency is also 

strongly recommended for on-site 

actions.  Under 40 CFR Part 300.38, 

these requirements apply to all response 

activities under the National 

Contingency Plan. 

Location-Specific NA NA 
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OU1 Groundwater Alternatives Compliance with ARARs  

Matthiessen and Hegeler Zinc Company Site 

LaSalle, Illinois 
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Potential 

Applicable 

Relevant and 

Appropriate 

Requirements 

Description Type of ARAR 

OU1 Groundwater 

Alternative 1 –  

No Action 

Alternative 2 –

Institutional 

Controls+ Monitoring 

RESOURCE CONSERVATION AND RECOVERY ACT (RCRA) OF 1976 

Off-site Land 

Disposal  Subtitle C 

[40 CFR Parts 260-

268] 

Soil and/or sediment that is excavated 

for off-site disposal and constitutes a 

hazardous waste must be managed in 

accordance with the requirements of 

RCRA. 

Action-Specific NA NA 

Off-site Land 

Disposal  Subtitle D 

[40 CFR Part 258] 

Criteria for Municipal Solid Waste 

Landfills, establishes requirements for 

the operation of landfills accepting non-

hazardous solid waste.  These 

requirements would be applicable to 

facilities used for the disposal of non-

hazardous soil and/or sediment.   

Action-Specific  NA NA 

Criteria for 

Municipal Solid 

Waste Landfills for 

Site Capping  

[40 CFR Part 258, 

Subpart F] 

Provides minimum standards for cover 

systems at solid waste disposal 

facilities. 

Action-Specific NA NA 

ENDANGERED SPECIES ACT 

Endangered Species 

Act [16 USC 1531]; 

50 CFR Part 200 

Requires that federal agencies insure 

that any action authorized, funded, or 

carried out by the agency is not likely to 

jeopardize the continued existence of 

any threatened or endangered species or 

adversely modify critical habitat. 

Location- Specific NA NA 
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OU1 Groundwater Alternatives Compliance with ARARs  

Matthiessen and Hegeler Zinc Company Site 

LaSalle, Illinois 
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Potential 

Applicable 

Relevant and 

Appropriate 

Requirements 

Description Type of ARAR 

OU1 Groundwater 

Alternative 1 –  

No Action 

Alternative 2 –

Institutional 

Controls+ Monitoring 

NATIONAL HISTORIC PRESERVATION ACT 

National Historic 

Preservation Act 

[16 USC 661 et 

seq] 36 CFR Part 

65 

Establishes procedures to provide for 

preservation of scientific, historical, and 

archaeological data that might be 

destroyed through alteration of terrain 

as a result of a federal construction 

project or a federally licensed activity 

or program.  If scientific, historical, or 

archaeological artifacts are discovered 

at the site, work in the area of the site 

affected by such discovery will be 

halted pending a completion of any data 

recovery and preservation activities 

required pursuant to the act and any 

implementing regulations. 

Location- Specific NA NA 

RIVERS AND HARBORS ACT OF 1899 

Rivers and Harbors 

Act of 1899 [33 

USC 401 et seq] 

33 USC 403 

33 CFR Part 322 

 

Requires approval from United States 

Army Corps of Engineers (USACE) for 

dredging and filling work performed in 

a navigable waterway of the US.  

Activities that could impede navigation 

and commerce are prohibited. 

Action- Specific NA NA 

DEPARTMENT OF TRANSPORTATION 

Requirements for 

the Transport of 

Hazardous 

Materials [40 CFR 

172] 

Transportation of hazardous materials 

on public roadways must comply with 

the requirements. 

Action-Specific NA NA 
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OU1 Groundwater Alternatives Compliance with ARARs  

Matthiessen and Hegeler Zinc Company Site 

LaSalle, Illinois 
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Potential 

Applicable 

Relevant and 

Appropriate 

Requirements 

Description Type of ARAR 

OU1 Groundwater 

Alternative 1 –  

No Action 

Alternative 2 –

Institutional 

Controls+ Monitoring 

OTHER FEDERAL GUIDELINES TO BE CONSIDERED 

Integrated Risk 

Information System 

(IRIS) 

Risk reference doses (RfD) are 

estimates of daily exposure levels that 

are unlikely to cause significant adverse 

non-carcinogenic health effects over a 

lifetime.  Cancer Slope Factors (CSF) 

are used to compute the incremental 

cancer risk from exposure to site 

contaminants and represent the most up-

to-date information on cancer risk from 

EPA’s Carcinogen Assessment Group. 

Chemical-Specific X  

EPA Regional 

Screening Levels 

EPA Regional Screening Levels (RSLs 

and associated guidance necessary to 

calculate them) are risk-based tools for 

evaluating and cleaning up 

contaminated sites.  The RSLs represent 

Agency guidelines and are not legally 

enforceable standards. 

Chemical-Specific X  

ILLINOIS ENVIRONMENTAL PROTECTION ACT / ILLINOIS ADMINISTRATIVE CODE 

Title 35 of the 

Illinois 

Administrative 

Code (35 IAC) Part 

212.301: Visible 

and Particulate 

Matter Emissions, 

Subpart K: Fugitive 

Particulate Matter  

Presents regulation of fugitive 

particulate matter emissions from any 

process occurring on-site. 

Action-Specific NA NA 
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Potential 

Applicable 

Relevant and 

Appropriate 

Requirements 

Description Type of ARAR 

OU1 Groundwater 

Alternative 1 –  

No Action 

Alternative 2 –

Institutional 

Controls+ Monitoring 

35 IAC Part 

228.141: Asbestos  

Provides requirements for demolition of 

structures which contain asbestos fibers. 

Action-Specific NA NA 

35 IAC Part 302: 

Water Quality 

Standards, Subpart 

B: General Use 

Water Quality 

Standards 

Establishes general use standards to 

protect Illinois water for aquatic life, 

wildlife, agricultural use, primary and 

secondary contact uses, most industrial 

uses, and to ensure the aesthetic quality 

of the aquatic environment. 

Chemical -

Specific 

NA NA 

35 IAC Part 303, 

Subparts A and B: 

Water Use 

Designations and 

Site-specific Water 

Quality Standards 

Establishes water use designations 

which determine for a given body of 

water which set of 35 IAC Part 302 

water quality standards applies 

Location-Specific NA NA 

35 IAC Part 304: 

Water Pollution - 

General Effluent 

Standards 

Provides the regulations pertaining to 

the maximum concentrations of various 

contaminants that may be discharged to 

the waters of the State of Illinois. The 

section contains general effluent 

limitations and site specific rules and 

exceptions not of general applicability.  

Chemical-Specific NA NA 

35 IAC Parts 

309.202 and 

309.203: Water 

Pollution Permits -  

Construction and 

Operating Permits 

Provides regulations pertaining to the 

issuance of permits for the construction, 

modification and operation of treatment 

works, pretreatment works, sewers, 

wastewater sources and other 

discharges which are not required to 

have NPDES Permits.  

Action-Specific NA NA 
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Potential 

Applicable 

Relevant and 

Appropriate 

Requirements 

Description Type of ARAR 

OU1 Groundwater 

Alternative 1 –  

No Action 

Alternative 2 –

Institutional 

Controls+ Monitoring 

35 IAC Part 406: 

Mine Waste 

Effluent and Water 

Quality Standards 

This section provides standards for 

discharges from mines.  Mine discharge 

can include seepage from mine or mine 

refuse areas, and effluent from 

processing and milling or mineral 

preparation plants.   

Location- Specific NA NA 

35 IAC Part 611: 

Primary Drinking 

Water Standards 

This section provides the standards for 

public drinking water in Illinois. 

Chemical-Specific NA NA 

35 IAC Part 620: 

Groundwater 

Quality 

These regulations provide the standards 

for groundwater quality in Illinois. 

Chemical-Specific 

 

Action-Specific 

X  

35 IAC Part 720: 

Hazardous Waste 

Management 

System: General 

Provides definitions of terms, general 

standards, and overview information 

applicable to 35 IAC 720 through 728, 

733, 738, and 739. 

Chemical-Specific 

 

Action-Specific 

NA NA 

35 IAC Part 721: 

Identification of 

Hazardous Waste 

Provides regulations pertaining to the 

identification of hazardous waste. 

Chemical-Specific NA NA 

35 IAC Part 722: 

Standards 

Applicable to 

Generators of 

Hazardous Waste 

Provides regulations pertaining to the 

generation of hazardous waste. 

Action-Specific NA NA 

35 IAC Part 723: 

Standards 

Applicable to 

Transporters of 

Hazardous Waste 

Provides standards applicable to 

transporters of hazardous waste. 

Action-Specific NA NA 
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Potential 

Applicable 

Relevant and 

Appropriate 

Requirements 

Description Type of ARAR 

OU1 Groundwater 

Alternative 1 –  

No Action 

Alternative 2 –

Institutional 

Controls+ Monitoring 

35 IAC Part 724: 

Standards 

Applicable to 

Owners and 

Operators of 

Hazardous Waste 

Treatment, Storage, 

and Disposal 

Facilities 

Provides standards applicable to owners 

and operators of hazardous waste 

treatment, storage, and disposal 

facilities. 

Action-Specific NA NA 

35 IAC Part 725: 

Interim Status 

Standards for 

Owners and 

Operators of 

Hazardous Waste 

Treatment, Storage, 

and Disposal 

Facilities 

Provides minimum standards that define 

the acceptable management of 

hazardous waste during the period of 

interim status and until certification of 

final closure, or until post-closure care 

responsibility are fulfilled. 

Action-Specific NA NA 
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Potential 

Applicable 

Relevant and 

Appropriate 

Requirements 

Description Type of ARAR 

OU1 Groundwater 

Alternative 1 –  

No Action 

Alternative 2 –

Institutional 

Controls+ Monitoring 

35 IAC Part 726, 

Subpart C: 

Standards for the 

Management of 

Specific Hazardous 

Waste and Specific 

Types of Hazardous 

Waste Management 

Facilities; 

Recyclable 

Materials Used in a 

Manner 

Constituting 

Disposal 

Provides regulations to recyclable 

materials that are applied to or placed 

on the land, with or without mixing 

with any other substances. 

Action-Specific NA NA 

35 IAC Part 728:  

Land Disposal 

Restrictions 

Provides the land disposal restrictions 

for wastes disposed of in Illinois.   

Generally these regulations are 

equivalent to the equivalent federal 

regulations. (Land disposal regulations, 

40 CFR 268.2) 

Action-Specific NA NA 

35 IAC Part 729:  

Prohibited 

Hazardous Waste in 

Land Disposal 

Units 

Provides regulation which prohibits the 

disposal of certain types of hazardous 

waste in hazardous waste disposal units. 

Chemical-Specific 

 

Action-Specific 

NA NA 
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Potential 

Applicable 

Relevant and 

Appropriate 

Requirements 

Description Type of ARAR 

OU1 Groundwater 

Alternative 1 –  

No Action 

Alternative 2 –

Institutional 

Controls+ Monitoring 

35 IAC Part 740: 

Site Remediation 

Program, §740.535, 

Establishment of 

Soil Remediation 

Zones 

Presents state requirements for the site 

remediation program and specific 

requirements for establishment of soil 

management zones (SMZ).  SMZs can 

be used for onsite placement of 

contaminated soils for structural fill, 

land reclamation, or consolidation of 

contaminated soils within a remediation 

site.   

Action-Specific NA NA 

35 IAC Part 742:  

Tiered Approach to 

Correction Action 

Objectives 

Provides default cleanup objectives and 

a methodology for developing site-

specific cleanup objectives. 

Chemical-Specific X  

35 IAC Part 

807.305c and 

807.502:  Final 

Cover and Closure 

Standards  

Provides final cover and closure 

standards for existing solid waste 

disposal facilities. 

Action-Specific NA NA 

77 IAC Part 920: 

Illinois Water Well 

Construction Code 

Presents the minimum standards for 

location, construction and modification 

of water wells, monitoring wells, and 

closed loop wells.  

Action-Specific NA  

62 IAC Part 2501: 

Abandoned Mined 

Lands Reclamation  

Presents the program for reclamation of 

abandoned mined lands in order to 

restore lands and waters to productive 

use.  

Location-Specific NA NA 
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Potential 

Applicable 

Relevant and 

Appropriate 

Requirements 

Description Type of ARAR 

OU1 Groundwater 

Alternative 1 –  

No Action 

Alternative 2 –

Institutional 

Controls+ Monitoring 

ILLINOIS UNIFORM ENVIRONMENTAL COVENANTS ACT 

765 ILCS 122: 

Illinois Uniform 

Covenants Act 

Establishes requirements for restricting 

groundwater use and implementing 

other controls at NPL sites within 

Illinois. 

Action-Specific NA  

ILLINOIS ABANDONED MINED LANDS AND WATER RECLAMATION ACT 

20 ILCS 1920: 

Abandoned Mined 

Lands and Water 

Reclamation Act 

Presents the program for reclamation of 

abandoned mined lands in order to 

restore lands and waters to productive 

use.  

Location-Specific NA NA 

EXEMPTIONS/EXCLUSIONS 

Solid Wastes which 

are Not Hazardous 

Wastes: 40 CFR 

261.4(b)(7)(II)(T), 

35 IAC Part 721 

Solid wastes are excluded as hazardous 

waste based on their origin. “Slag from 

primary zinc processing” is listed as an 

excluded solid waste and is therefore 

not considered to be hazardous. 

Action-Specific NA NA 

Notes: 

NA       Not Applicable 

 Alternative complies with ARAR 

X          Alternative does not comply with ARAR 



TABLE 4.3.1-1 
OU2 Soil B100 Compliance with ARARs  

Matthiessen and Hegeler Zinc Company Site, OU2 
LaSalle, LaSalle County, Illinois 

Page 1 of 16 

Potentially Applicable or 
Relevant and Appropriate 

Requirements 
Description 

Type of 
ARAR 

OU2 Soil B100 

Alternative 
1  No 

Action 

Alternative 
2  

Institutional 
Controls 

Alternative 3  
Soil 

Excavation + 
On-site 

Consolidation 
under a Soil 

Cover 

Alternative 4 
Soil 

Excavation + 
Off-site 
Disposal 

TOXIC SUBSTANCES CONTROL ACT (TSCA) 
15 United States Code (USC) 
§2601-2629; 40 CFR Part 761

TSCA gives requirements in 
dealing with polychlorinated 
biphenyls (PCBs), lead, and 
asbestos including soils 
contaminated with PCBs, 
lead, or asbestos. 

Chemical-
Specific 

Action-
Specific 

X NA   

SAFE DRINKING WATER ACT (SDWA) of 1974 
40 CFR Parts 141.60 – 141.63 
and 141.50 – 141.52 

The National Primary 
Drinking Water Regulations 
establish Maximum 
Contaminant Levels (MCL) 
and Maximum Contaminant 
Level Goals (MCLG) for 
several common organic and 
inorganic contaminants for 
public drinking water 
systems.  MCLs specify the 
maximum permissible 
concentrations of 
contaminants in public 
drinking water supplies.  
MCLs are federally 
enforceable standards based 

Chemical-
Specific 

NA NA NA NA
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Potentially Applicable or 
Relevant and Appropriate 

Requirements 
Description 

Type of 
ARAR 

OU2 Soil B100 

Alternative 
1  No 

Action 

Alternative 
2  

Institutional 
Controls 

Alternative 3  
Soil 

Excavation + 
On-site 

Consolidation 
under a Soil 

Cover 

Alternative 4 
Soil 

Excavation + 
Off-site 
Disposal 

in part on the availability and 
cost of treatment techniques.  
MCLGs specify the 
maximum concentration at 
which no known or 
anticipated adverse effect on 
humans will occur.  MCLGs 
are non-enforceable health 
based goals set equal to or 
lower than MCLs. 

FLOODPLAIN MANAGEMENT EXECUTIVE ORDER  11988 
40 CFR Part 6, Appendix A Requires federal agencies to 

evaluate the potential adverse 
effects associated with direct 
and indirect development of a 
floodplain.  Alternatives that 
involve modification/ 
construction within a 
floodplain may not be 
selected unless a 
determination is made that no 
practical alternative exists.  If 
no practical alternative exists, 
potential harm must be 

Location-
Specific 

NA NA NA NA
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Potentially Applicable or 
Relevant and Appropriate 

Requirements 
Description 

Type of 
ARAR 

OU2 Soil B100 

Alternative 
1  No 

Action 

Alternative 
2  

Institutional 
Controls 

Alternative 3  
Soil 

Excavation + 
On-site 

Consolidation 
under a Soil 

Cover 

Alternative 4 
Soil 

Excavation + 
Off-site 
Disposal 

minimized and action taken to 
restore and preserve the 
natural and beneficial values 
of the floodplain. 

CLEAN WATER ACT (CWA) OF 1977 
Protection of Wetlands Executive 
Order 11990 [40 CFR Part 6, 
Appendix A] 

Under this Order, federal 
agencies are required to 
minimize the destruction, 
loss, or degradation of 
wetlands, and preserve and 
enhance natural and 
beneficial values of wetlands.  
If remediation is required 
within wetland areas and no 
practical alternative exists, 
potential harm must be 
minimized and action taken to 
restore natural and beneficial 
values. 

Location-
Specific 

NA NA NA NA

National Pollutant Discharge 
Elimination System (NPDES) 
33 USC §1251-1387, CWA 
NPDES Permit Program (40 
CFR Part 122) 

Regulates discharges of 
pollutants to navigable 
waters. 

Action-
Specific  

Chemical-
Specific 

NA NA  
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Potentially Applicable or 
Relevant and Appropriate 

Requirements 
Description 

Type of 
ARAR 

OU2 Soil B100 

Alternative 
1  No 

Action 

Alternative 
2  

Institutional 
Controls 

Alternative 3  
Soil 

Excavation + 
On-site 

Consolidation 
under a Soil 

Cover 

Alternative 4 
Soil 

Excavation + 
Off-site 
Disposal 

CWA,  40 CFR Part 230, 
§404(b)(1): Guidelines for
Specification of Disposal Sites 
for Dredged or Fill Material 

Establishes a permit program 
to regulate the discharge of 
dredged or fill material into 
the waters of the U.S., 
including wetlands. 

Action-
Specific  

Location-
Specific 

NA NA NA NA

Federal Water Pollution Control 
Act §401: Water Quality 
Certification 

Establishes a permit program 
to regulate a discharge into 
the navigable waters of the 
U.S., including wetlands. 

Chemical-
Specific 

NA NA NA NA

Water Quality Standards, 40 
CFR Part 131.11 

Establishes that states must 
adopt water quality criteria 
that protect the designated 
use. States must also review 
water quality data to identify 
water bodies where toxic 
pollutants may be adversely 
affecting water quality 

Chemical-
Specific 

NA NA NA NA

CWA, §304 (a)(1): Water 
Quality Criteria 

Establishes guidelines for 
water quality criteria for 
receiving waters 

Chemical-
Specific 

NA NA NA NA

FISH AND WILDLIFE COORDINATION ACT 
Fish and Wildlife Coordination 
Act; 16 USC §661 et seq. 

Actions that affect 
species/habitat require 

Location-
Specific 

NA NA NA NA



TABLE 4.3.1-1 
OU2 Soil B100 Compliance with ARARs  

Matthiessen and Hegeler Zinc Company Site, OU2 
LaSalle, LaSalle County, Illinois 

Page 5 of 16 

Potentially Applicable or 
Relevant and Appropriate 

Requirements 
Description 

Type of 
ARAR 

OU2 Soil B100 

Alternative 
1  No 

Action 

Alternative 
2  

Institutional 
Controls 

Alternative 3  
Soil 

Excavation + 
On-site 

Consolidation 
under a Soil 

Cover 

Alternative 4 
Soil 

Excavation + 
Off-site 
Disposal 

16 USC 742a 
16 USC 2901 
40 CFR Part 6, Subpart 6.302 
50 CFR Part 402 

consultation with U.S. 
Department of Interior, U.S. 
Fish and Wildlife Service, 
and National Marine Fisheries 
Service, and/or state agencies, 
as appropriate, to ensure that 
proposed actions do not 
jeopardize the continued 
existence of the species or 
adversely modify or destroy 
critical habitat.  The effects of 
water-related projects on fish 
and wildlife resources must 
be considered.  Action must 
be taken to prevent, mitigate, 
or compensate for project-
related damages or losses to 
fish and wildlife resources.  
Consultation with the 
responsible agency is also 
strongly recommended for 
on-site actions.  Under 40 
CFR Part 300.38, these 
requirements apply to all 
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Potentially Applicable or 
Relevant and Appropriate 

Requirements 
Description 

Type of 
ARAR 

OU2 Soil B100 

Alternative 
1  No 

Action 

Alternative 
2  

Institutional 
Controls 

Alternative 3  
Soil 

Excavation + 
On-site 

Consolidation 
under a Soil 

Cover 

Alternative 4 
Soil 

Excavation + 
Off-site 
Disposal 

response activities under the 
National Contingency Plan. 

RESOURCE CONSERVATION AND RECOVERY ACT OF 1976 
Off-site Land Disposal  Subtitle 
C 
[40 CFR Parts 260-268] 

Soil and/or sediment that is 
excavated for off-site disposal 
and constitutes a hazardous 
waste must be managed in 
accordance with the 
requirements of RCRA. 

Action-
Specific 

NA NA NA  

Off-site Land Disposal  Subtitle 
D 
[40 CFR Part 258] 

Criteria for Municipal Solid 
Waste Landfills, establishes 
requirements for the operation 
of landfills accepting non-
hazardous solid waste.  These 
requirements would be 
applicable to facilities used 
for the disposal of non-
hazardous soil and/or 
sediment.   

Action-
Specific 

NA NA NA  

Criteria for Municipal Solid 
Waste Landfills for Site Capping  
[40 CFR Part 258, Subpart F] 

Provides minimum standards 
for cover systems at solid 
waste disposal facilities. 

Action-
Specific 

NA NA   

ENDANGERED SPECIES ACT 
Endangered Species Act [16 Requires that federal agencies Location- NA NA NA NA 
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Potentially Applicable or 
Relevant and Appropriate 

Requirements 
Description 

Type of 
ARAR 

OU2 Soil B100 

Alternative 
1  No 

Action 

Alternative 
2  

Institutional 
Controls 

Alternative 3  
Soil 

Excavation + 
On-site 

Consolidation 
under a Soil 

Cover 

Alternative 4 
Soil 

Excavation + 
Off-site 
Disposal 

USC 1531]; 50 CFR Part 200 ensure that any action 
authorized, funded, or carried 
out by the agency is not likely 
to jeopardize the continued 
existence of any threatened or 
endangered species or 
adversely modify critical 
habitat. 

Specific 

NATIONAL HISTORIC PRESERVATION ACT 
National Historic Preservation 
Act 
[16 USC 661 et seq] 36 CFR Part 
65 

Establishes procedures to 
provide for preservation of 
scientific, historical, and 
archaeological data that might 
be destroyed through 
alteration of terrain as a result 
of a federal construction 
project or a federally licensed 
activity or program.  If 
scientific, historical, or 
archaeological artifacts are 
discovered at the site, work in 
the area of the site affected by 
such discovery will be halted 
pending a completion of any 

Location- 
Specific 

NA   
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Potentially Applicable or 
Relevant and Appropriate 

Requirements 
Description 

Type of 
ARAR 

OU2 Soil B100 

Alternative 
1  No 

Action 

Alternative 
2  

Institutional 
Controls 

Alternative 3  
Soil 

Excavation + 
On-site 

Consolidation 
under a Soil 

Cover 

Alternative 4 
Soil 

Excavation + 
Off-site 
Disposal 

data recovery and 
preservation activities 
required pursuant to the act 
and any implementing 
regulations. 

RIVERS AND HARBORS ACT OF 1899 
Rivers and Harbors Act of 1899 
[33 USC 401 et seq] 
33 USC 403 
33 CFR Part 322 

Requires approval from 
United States Army Corps of 
Engineers (USACE) for 
dredging and filling work 
performed in a navigable 
waterway of the US.  
Activities that could impede 
navigation and commerce are 
prohibited. 

Action- 
Specific 

NA NA NA NA

DEPARTMENT OF TRANSPORTATION 
Requirements for the Transport 
of Hazardous Materials [49 CFR 
172] 

Transportation of hazardous 
materials on public roadways 
must comply with the 
requirements. 

Action-
Specific 

NA NA NA  

OTHER FEDERAL GUIDELINES TO BE CONSIDERED 
Integrated Risk Information 
System (IRIS) 

Risk reference doses (RfD) 
are estimates of daily 
exposure levels that are 

Chemical -
Specific 

X   
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Potentially Applicable or 
Relevant and Appropriate 

Requirements 
Description 

Type of 
ARAR 

OU2 Soil B100 

Alternative 
1  No 

Action 

Alternative 
2  

Institutional 
Controls 

Alternative 3  
Soil 

Excavation + 
On-site 

Consolidation 
under a Soil 

Cover 

Alternative 4 
Soil 

Excavation + 
Off-site 
Disposal 

unlikely to cause significant 
adverse non-carcinogenic 
health effects over a lifetime.  
Cancer Slope Factors (CSF) 
are used to compute the 
incremental cancer risk from 
exposure to site contaminants 
and represent the most up-to-
date information on cancer 
risk from US EPA’s 
Carcinogen Assessment 
Group. 

EPA Regional Screening Levels 
(RSL)  

EPA Regional Screening 
Levels (RSLs and associated 
guidance necessary to 
calculate them) are risk-based 
tools for evaluating and 
cleaning up contaminated 
sites.  The RSLs represent 
Agency guidelines and are 
not legally enforceable 
standards. 

Chemical-
Specific 

X    

ILLINOIS ENVIRONMENTAL PROTECTION ACT / ILLINOIS ADMINISTRATIVE CODE 
35 IAC Part 228.141: Asbestos  Provides requirements for Action- NA NA NA 
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Potentially Applicable or 
Relevant and Appropriate 

Requirements 
Description 

Type of 
ARAR 

OU2 Soil B100 

Alternative 
1  No 

Action 

Alternative 
2  

Institutional 
Controls 

Alternative 3  
Soil 

Excavation + 
On-site 

Consolidation 
under a Soil 

Cover 

Alternative 4 
Soil 

Excavation + 
Off-site 
Disposal 

demolition of structures 
which contain asbestos fibers. 

Specific 

35 IAC 212.301: Visible and 
Particulate Matter Emissions, 
Subpart K: Fugitive Particulate 
Matter  

Presents regulation of fugitive 
particulate matter emissions 
from any process occurring 
on-site. 

Action-
Specific 

NA NA   

Title 35 of the Illinois 
Administrative Code (35 IAC) 
Part 302: Water Quality 
Standards, Subpart B: General 
Use Water Quality Standards 

Establishes general use 
standards to protect Illinois 
water for aquatic life, 
wildlife, agricultural use, 
secondary contact use, most 
industrial uses, and to ensure 
the aesthetic quality of the 
aquatic environment. 

Chemical-
specific 

NA NA NA NA

35 IAC Part 303, Subparts A and 
B: Water Use Designations and 
site-specific Water Quality 
Standards 

Establishes water use 
designations which 
determine, for a given body 
of water, which set of 35 IAC 
Part 302 water quality 
standards applies. 

Location-
specific 

NA NA NA NA

35 IAC Part 304: Water Pollution 
- General Effluent Standards 

Provides the regulations 
pertaining to the maximum 
concentrations of various 
contaminants that may be 

Chemical-
specific 

NA NA NA NA
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Potentially Applicable or 
Relevant and Appropriate 

Requirements 
Description 

Type of 
ARAR 

OU2 Soil B100 

Alternative 
1  No 

Action 

Alternative 
2  

Institutional 
Controls 

Alternative 3  
Soil 

Excavation + 
On-site 

Consolidation 
under a Soil 

Cover 

Alternative 4 
Soil 

Excavation + 
Off-site 
Disposal 

discharged to the waters of 
the State of Illinois. The 
section contains general 
effluent limitations and site-
specific rules and exceptions 
not of general applicability.  

35 IAC Parts 309.202 and 
309.203: Water Pollution Permits 
-  Construction and Operating 
Permits 

Provides regulations 
pertaining to the issuance of 
permits for the construction, 
modification and operation of 
treatment works, pretreatment 
works, sewers, wastewater 
sources and other discharges 
which are not required to 
have NPDES Permits.  

Action-
specific 

NA NA NA NA

35 IAC Part 406: Mine Waste 
Effluent and Water Quality 
Standards 

This section provides 
standards for discharges from 
mines.  Mine discharge can 
include seepage from mine or 
mine refuse areas, and 
effluent from processing and 
milling or mineral preparation 
plants.   

Location- 
Specific 

NA NA NA NA
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OU2 Soil B100 Compliance with ARARs  

Matthiessen and Hegeler Zinc Company Site, OU2 
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Potentially Applicable or 
Relevant and Appropriate 

Requirements 
Description 

Type of 
ARAR 

OU2 Soil B100 

Alternative 
1  No 

Action 

Alternative 
2  

Institutional 
Controls 

Alternative 3  
Soil 

Excavation + 
On-site 

Consolidation 
under a Soil 

Cover 

Alternative 4 
Soil 

Excavation + 
Off-site 
Disposal 

35 IAC Part 611: Primary 
Drinking Water Standards 

This section provides the 
standards for public drinking 
water in Illinois. 

Chemical-
Specific 

NA NA NA NA

35 IAC Part 620: Groundwater 
Quality 

These regulations provide the 
standards for groundwater 
quality in Illinois. 

Chemical- 
Specific 

NA NA NA NA

35 IAC Part 720: Hazardous 
Waste Management System: 
General 

Provides definitions of terms, 
general standards, and 
overview information 
applicable to 35 IAC 720 
through 728, 733, 738, and 
739. 

Chemical- 
Specific 

Action-
Specific 

NA NA NA  

35 IAC Part 721: Identification 
of Hazardous Waste 

Provides regulations 
pertaining to the identification 
of hazardous waste. 

Chemical- 
Specific 

NA NA   

35 IAC Part 722: Standards 
Applicable to Generators of 
Hazardous Waste 

Provides regulations 
pertaining to the generation of 
hazardous waste. 

Action-
Specific  

NA NA NA  

35 IAC Part 723: Standards 
Applicable to Transporters of 
Hazardous Waste 

Provides standards applicable 
to transporters of hazardous 
waste. 

Action- 
Specific 

NA NA NA  

35 IAC Part 724: Standards 
Applicable to Owners and 
Operators of Hazardous Waste 

Provides standards applicable 
to owners and operators of 
hazardous waste treatment, 

Action- 
Specific 

NA NA NA 
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Potentially Applicable or 
Relevant and Appropriate 

Requirements 
Description 

Type of 
ARAR 

OU2 Soil B100 

Alternative 
1  No 

Action 

Alternative 
2  

Institutional 
Controls 

Alternative 3  
Soil 

Excavation + 
On-site 

Consolidation 
under a Soil 

Cover 

Alternative 4 
Soil 

Excavation + 
Off-site 
Disposal 

Treatment, Storage, and Disposal 
Facilities 

storage, and disposal 
facilities. 

35 IAC Part 725: Interim Status 
Standards for Owners and 
Operators of Hazardous Waste 
Treatment, Storage, and Disposal 
Facilities 

Provides minimum standards 
that define the acceptable 
management of hazardous 
waste during the period of 
interim status and until 
certification of final closure, 
or until post-closure care 
responsibility is fulfilled. 

Action-
Specific 

NA NA NA  

35 IAC Part 726, Subpart C: 
Standards for the Management of 
Specific Hazardous Waste and 
Specific Types of Hazardous 
Waste Management Facilities; 
Recyclable Materials Used in a 
Manner Constituting Disposal 

Provides regulations to 
recyclable materials that are 
applied to or placed on the 
land, with or without mixing 
with any other substances. 

Action-
Specific 

NA NA NA NA

35 IAC Part 728:  Land Disposal 
Restrictions 

Provides the land disposal 
restrictions for wastes 
disposed of in Illinois.   
Generally these regulations 
are equivalent to the 
equivalent federal regulations 
(Land disposal regulations, 40 

Action-
Specific 

NA NA   
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Potentially Applicable or 
Relevant and Appropriate 

Requirements 
Description 

Type of 
ARAR 

OU2 Soil B100 

Alternative 
1  No 

Action 

Alternative 
2  

Institutional 
Controls 

Alternative 3  
Soil 

Excavation + 
On-site 

Consolidation 
under a Soil 

Cover 

Alternative 4 
Soil 

Excavation + 
Off-site 
Disposal 

CFR 268.2) 
35 IAC Part 729:  Prohibited 
Hazardous Waste in Land 
Disposal Units 

Provides regulation which 
prohibits the disposal of 
certain types of hazardous 
waste in hazardous waste 
disposal units. 

Chemical- 
Specific  

Action-
Specific 

NA NA   

35 IAC Part 740: Site 
Remediation Program, §740.535, 
Establishment of Soil 
Remediation Zones 

Presents state requirements 
for the site remediation 
program and specific 
requirements for 
establishment of soil 
management zones (SMZ).  
SMZs can be used for on-site 
placement of contaminated 
soils for structural fill, land 
reclamation, or consolidation 
of contaminated soils within a 
remediation site.   

Action-
Specific 

NA NA  NA 

35 IAC Part 742:  Tiered 
Approach to Correction Action 
Objectives 

Provides default cleanup 
objectives and a methodology 
for developing site-specific 
cleanup objectives. 

Chemical-
Specific 

X    

35 IAC Part 807.305c and 
807.502:  Final Cover and 

Provides information on solid Action-
Specific 

NA NA  
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Potentially Applicable or 
Relevant and Appropriate 

Requirements 
Description 

Type of 
ARAR 

OU2 Soil B100 

Alternative 
1  No 

Action 

Alternative 
2  

Institutional 
Controls 

Alternative 3  
Soil 

Excavation + 
On-site 

Consolidation 
under a Soil 

Cover 

Alternative 4 
Soil 

Excavation + 
Off-site 
Disposal 

Closure Standards and special waste 
management requirements.  

77 IAC Part 920: Illinois Water 
Well Construction Code 

Presents the minimum 
standards for location, 
construction and modification 
of water wells, monitoring 
wells, and closed loop wells.  

Action-
Specific 

NA NA  NA

62 IAC Part 2501: Abandoned 
Mined Lands Reclamation  

Presents the program for 
reclamation of Abandoned 
Mined Lands in order to 
restore lands and waters to 
productive use.  

Location-
Specific 

NA NA NA NA

ILLINOIS UNIFORM ENVIRONMENTAL COVENANTS ACT 
765 ILCS 122: Illinois Uniform 
Covenants Act 

Establishes requirements for 
restricting groundwater use 
on NPL sites within Illinois. 

Action-
Specific 

NA  NA NA

ILLINOIS  ABANDONED MINED LANDS AND WATER RECLAMATION ACT 
20 ILCS 1920: Abandoned 
Mined Lands and Water 

Presents the program for 
reclamation of abandoned 

Location-
Specific 

NA NA NA NA
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Potentially Applicable or 
Relevant and Appropriate 

Requirements 
Description 

Type of 
ARAR 

OU2 Soil B100 

Alternative 
1  No 

Action 

Alternative 
2  

Institutional 
Controls 

Alternative 3  
Soil 

Excavation + 
On-site 

Consolidation 
under a Soil 

Cover 

Alternative 4 
Soil 

Excavation + 
Off-site 
Disposal 

Reclamation Act mined lands in order to 
restore lands and waters to 
productive use.  

EXEMPTIONS/EXCLUSIONS 
Solid Wastes which are Not 
Hazardous Wastes: 40 CFR 
261.4(b)(7)(II)(T), 35 IAC Part 
721 

Solid wastes are excluded as 
hazardous waste based on 
their origin. “Slag from 
primary zinc processing” is 
listed as an excluded solid 
waste material and is 
therefore not considered to be 
hazardous. 

Action-
Specific 

NA NA NA NA

Notes: 

NA Not Applicable 
 Alternative complies with ARAR
X Alternative does not comply with ARAR
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TABLE 4.3.1-2
OU2 SOIL B100 AREA ALTERNATIVES COST COMPARISON

MATTHIESSEN AND HEGELER ZINC COMPANY SITE

OU2 Soil B100 Alternatives
Estimate Category Alt 1: No Action Alt 2: Institutional Controls Alt 3: Soil Excavation + On-site 

Consolidation under a Soil Cover Alt 4: Soil Excavation + Off-site Disposal

1E-04 1E-05 1E-06 1E-04 1E-05 1E-06 1E-04 1E-05 1E-06 1E-04 1E-05 1E-06

Construction $0 $0 $0 $168,000 $168,000 $168,000 $1,914,300 $1,990,500 $2,544,900 $5,731,500 $6,013,500 $7,964,500
Engineering and Construction Mgmt. $0 $0 $0 $52,000 $52,000 $52,000 $600,000 $618,000 $775,000 $1,508,000 $1,573,000 $2,052,000
Operations and Maintenance $19,000 $19,000 $19,000 $139,000 $139,000 $139,000 $52,000 $52,000 $52,000 $52,000 $52,000 $52,000

Subtotal $19,000 $19,000 $19,000 $359,000 $359,000 $359,000 $2,566,300 $2,660,500 $3,371,900 $7,291,500 $7,638,500 $10,068,500
Contingency (20%) $4,000 $4,000 $4,000 $72,000 $72,000 $72,000 $513,000 $532,000 $674,000 $1,458,000 $1,528,000 $2,014,000

Total $23,000 $23,000 $23,000 $431,000 $431,000 $431,000 $3,079,000 $3,193,000 $4,046,000 $8,750,000 $9,167,000 $12,083,000



TABLE 4.3.1-3 
OU2 Soil B100 Sustainability Analysis 

Matthiessen and Hegeler Zinc Company Site 
LaSalle, Illinois 

Sustainability Criteria 

OU2 Soil Building 100 1 

Alternative 1  
 No Action 

Alternative 2  
Institutional Controls 

Alternative 3  
Soil Excavation + On-

site Consolidation under 
a Soil Cover 

Alternative 4 
Soil Excavation + 
Off-site Disposal 

Reduce air pollutant emissions and 
greenhouse gas production 5 5 3 2

Minimize impacts to water quality and water 
resources 5 5 3 3

Support sustainable human and ecological 
use and reuse of remediated land 1 2 3 5

Minimize material use and waste production 5 5 4 1

Conserve natural resources and energy 5 5 3 2

Total 21 22 16 13

Notes: 

NA Not Applicable 
1. Alternatives are scored against the sustainability criteria on a scale of 1-5, with 5 being the most sustainable option.
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Estimate Category Cost
Risk Level 1E-04 1E-05 1E-06

REMEDY CONSTRUCTION
ENGINEERING & CONSTRUCTION MANAGEMENT $0 $0 $0
OPERATIONS AND MAINTENANCE $19,000 $19,000 $19,000

Project Subtotal $19,000 $19,000 $19,000
20% Contingency $4,000 $4,000 $4,000

Project Total $23,000 $23,000 $23,000

TABLE 4.3.1.1-1
OU2 SOIL B100 ALTERNATIVE 1 COST

NO ACTION
MATTHIESSEN AND HEGELER ZINC COMPANY SITE
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Estimate Category Cost
Risk Level 1E-04 1E-05 1E-06

REMEDY CONSTRUCTION
Preconstruction Activities $24,000 $24,000 $24,000
Institutional Controls $35,000 $35,000 $35,000
Property Access Restrictions $109,000 $109,000 $109,000

Construction Subtotal $168,000 $168,000 $168,000
ENGINEERING & CONSTRUCTION MANAGEMENT $52,000 $52,000 $52,000
OPERATIONS AND MAINTENANCE $139,000 $139,000 $139,000

Project Subtotal $359,000 $359,000 $359,000
20% Contingency $72,000 $72,000 $72,000

Project Total $431,000 $431,000 $431,000

TABLE 4.3.1.2-1
OU2 SOIL B100 ALTERNATIVE 2 COST 

INSTITUTIONAL CONTROLS
MATTHIESSEN AND HEGELER ZINC COMPANY SITE
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Estimate Category Cost
Risk Level 1E-04 1E-05 1E-06

REMEDY CONSTRUCTION
Preconstruction Activities $161,000 $161,000 $161,000
Site Preparation & Access $364,000 $382,000 $488,000
Physical Hazard Removal $298,000 $298,000 $298,000
Contaminated Soil Excavation and Backfilling $576,000 $630,000 $943,000
Contaminated Soil Consolidation or Disposal $71,000 $78,000 $114,000
Capping/Cover/Liner $31,000 $34,000 $49,000
Runoff Diversion & Erosion Control (Permanent) $4,300 $4,500 $5,900
Topsoil Cover & Revegetation $72,000 $66,000 $74,000
Site Restoration and Final Survey $22,000 $22,000 $22,000
Contractor's Oversight, H&S, Surveying $315,000 $315,000 $390,000

Construction Subtotal $1,914,300 $1,990,500 $2,544,900
ENGINEERING & CONSTRUCTION MANAGEMENT $600,000 $618,000 $775,000
OPERATIONS AND MAINTENANCE $52,000 $52,000 $52,000

Project Subtotal $2,566,300 $2,660,500 $3,371,900
20% Contingency $513,000 $532,000 $674,000

Project Total $3,079,000 $3,193,000 $4,046,000

TABLE 4.3.1.3-1
OU2 SOIL B100 ALTERNATIVE 3 COST

SOIL EXCAVATION + ON-SITE CONSOLIDATION UNDER A SOIL COVER
MATTHIESSEN AND HEGELER ZINC COMPANY SITE
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Estimate Category Cost
Risk Level 1E-04 1E-05 1E-06

REMEDY CONSTRUCTION
Preconstruction Activities $161,000 $161,000 $161,000
Site Preparation & Access $489,000 $507,000 $645,000
Physical Hazard Removal $474,500 $474,500 $474,500
Contaminated Soil Excavation and Backfilling $993,000 $1,058,000 $1,522,000
Contaminated Soil Consolidation or Disposal $3,116,000 $3,311,000 $4,579,000
Topsoil Cover & Revegetation $86,000 $90,000 $96,000
Site Restoration and Final Survey $22,000 $22,000 $22,000
Contractor's Oversight, H&S, Surveying $390,000 $390,000 $465,000

Construction Subtotal $5,731,500 $6,013,500 $7,964,500
ENGINEERING & CONSTRUCTION MANAGEMENT $1,508,000 $1,573,000 $2,052,000
OPERATIONS AND MAINTENANCE $52,000 $52,000 $52,000

Project Subtotal $7,291,500 $7,638,500 $10,068,500
20% Contingency $1,458,000 $1,528,000 $2,014,000

Project Total $8,750,000 $9,167,000 $12,083,000

TABLE 4.3.1.4-1
OU2 SOIL B100 ALTERNATIVE 4 COST

SOIL EXCAVATION + OFF-SITE DISPOSAL 
MATTHIESSEN AND HEGELER ZINC COMPANY SITE
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OU2 Soil RM Compliance with ARARs  

Matthiessen and Hegeler Zinc Company Site, OU2 
LaSalle, LaSalle County, Illinois 
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Potentially 
Applicable or 
Relevant and 
Appropriate 

Requirements 

Description 

Type of 
ARAR 

OU2 Soil RM Area 

Alternative 
1 

 No Action  

Alternative 
2  

Institutional 
Controls 

Alternative 3  
Soil 

Excavation + 
On-site 

Consolidation 
under a Soil 

Cover 

Alternative 4  
Soil 

Excavation + 
Ex Situ 

Treatment by 
Soil Washing 

Alternative 
5  Soil 

Excavation 
+ Off-site 
Disposal 

TOXIC SUBSTANCES CONTROL ACT (TSCA) 
f15 United 
States Code 
(USC) §2601-
2629; 40 CFR 
Part 761 

TSCA gives requirements in 
dealing with polychlorinated 
biphenyls (PCBs), lead, and 
asbestos including soils 
contaminated with PCBs, lead, 
or asbestos. 

Chemical-
Specific 

Action-
Specific 

X NA    

SAFE DRINKING WATER ACT (SDWA) of 1974 
40 CFR Parts 
141.60 – 
141.63 and 
141.50 – 
141.52 

The National Primary Drinking 
Water Regulations establish 
Maximum Contaminant Levels 
(MCL) and Maximum 
Contaminant Level Goals 
(MCLG) for several common 
organic and inorganic 
contaminants for public 
drinking water systems.  MCLs 
specify the maximum 
permissible concentrations of 
contaminants in public 
drinking water supplies.  
MCLs are federally 
enforceable standards based in 
part on the availability and cost 

Chemical-
Specific 

NA NA NA NA NA
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Potentially 
Applicable or 
Relevant and 
Appropriate 

Requirements 

Description 

Type of 
ARAR 

OU2 Soil RM Area 

Alternative 
1 

 No Action  

Alternative 
2  

Institutional 
Controls 

Alternative 3  
Soil 

Excavation + 
On-site 

Consolidation 
under a Soil 

Cover 

Alternative 4  
Soil 

Excavation + 
Ex Situ 

Treatment by 
Soil Washing 

Alternative 
5  Soil 

Excavation 
+ Off-site 
Disposal 

of treatment techniques.  
MCLGs specify the maximum 
concentration at which no 
known or anticipated adverse 
effect on humans will occur.  
MCLGs are non-enforceable 
health based goals set equal to 
or lower than MCLs. 

FLOODPLAIN MANAGEMENT EXECUTIVE ORDER  11988 
40 CFR Part 6, 
Appendix A 

Requires federal agencies to 
evaluate the potential adverse 
effects associated with direct 
and indirect development of a 
floodplain.  Alternatives that 
involve modification/ 
construction within a 
floodplain may not be selected 
unless a determination is made 
that no practical alternative 
exists.  If no practical 
alternative exists, potential 
harm must be minimized and 
action taken to restore and 
preserve the natural and 

Location-
Specific 

NA NA NA NA NA
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Potentially 
Applicable or 
Relevant and 
Appropriate 

Requirements 

Description 

Type of 
ARAR 

OU2 Soil RM Area 

Alternative 
1 

 No Action  

Alternative 
2  

Institutional 
Controls 

Alternative 3  
Soil 

Excavation + 
On-site 

Consolidation 
under a Soil 

Cover 

Alternative 4  
Soil 

Excavation + 
Ex Situ 

Treatment by 
Soil Washing 

Alternative 
5  Soil 

Excavation 
+ Off-site 
Disposal 

beneficial values of the 
floodplain. 

CLEAN WATER ACT (CWA) OF 1977 
Protection of 
Wetlands 
Executive 
Order 11990 
[40 CFR Part 
6, Appendix 
A] 

Under this Order, federal 
agencies are required to 
minimize the destruction, loss, 
or degradation of wetlands, 
and preserve and enhance 
natural and beneficial values of 
wetlands.  If remediation is 
required within wetland areas 
and no practical alternative 
exists, potential harm must be 
minimized and action taken to 
restore natural and beneficial 
values. 

Location-
Specific 

NA NA NA NA NA

National 
Pollutant 
Discharge 
Elimination 
System 
(NPDES) 
33 USC 
§1251-1387,

Regulates discharges of 
pollutants to navigable waters. 

Action-
Specific 

Chemical-
Specific 

NA NA   
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Potentially 
Applicable or 
Relevant and 
Appropriate 

Requirements 

Description 

Type of 
ARAR 

OU2 Soil RM Area 

Alternative 
1 

 No Action  

Alternative 
2  

Institutional 
Controls 

Alternative 3  
Soil 

Excavation + 
On-site 

Consolidation 
under a Soil 

Cover 

Alternative 4  
Soil 

Excavation + 
Ex Situ 

Treatment by 
Soil Washing 

Alternative 
5  Soil 

Excavation 
+ Off-site 
Disposal 

CWA NPDES 
Permit 
Program (40 
CFR Part 122) 

CWA,  40 
CFR Part 230, 
§404(b)(1):
Guidelines for 
Specification 
of Disposal 
Sites for 
Dredged or 
Fill Material 

Establishes a permit program 
to regulate the discharge of 
dredged or fill material into the 
waters of the U.S., including 
wetlands. 

Action-
Specific 

Location-
Specific 

NA NA NA NA NA

Federal Water 
Pollution 
Control Act 
§401: Water
Quality 
Certification 

Establishes a permit program 
to regulate a discharge into the 
navigable waters of the U.S., 
including wetlands. 

Chemical-
Specific 

NA NA NA NA NA

Water Quality Establishes that states must Chemical- NA NA NA NA NA 
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Potentially 
Applicable or 
Relevant and 
Appropriate 

Requirements 

Description 

Type of 
ARAR 

OU2 Soil RM Area 

Alternative 
1 

 No Action  

Alternative 
2  

Institutional 
Controls 

Alternative 3  
Soil 

Excavation + 
On-site 

Consolidation 
under a Soil 

Cover 

Alternative 4  
Soil 

Excavation + 
Ex Situ 

Treatment by 
Soil Washing 

Alternative 
5  Soil 

Excavation 
+ Off-site 
Disposal 

Standards, 40 
CFR Part 
131.11 

adopt water quality criteria that 
protect the designated use. 
States must also review water 
quality data to identify water 
bodies where toxic pollutants 
may be adversely affecting 
water quality 

Specific 

CWA, §304 
(a)(1): Water 
Quality 
Criteria 

Establishes guidelines for 
water quality criteria for 
receiving waters 

Chemical-
Specific 

NA NA NA NA NA

FISH AND WILDLIFE COORDINATION ACT 
Fish and 
Wildlife 
Coordination 
Act; 16 USC 
§661 et seq.
16 USC 742a 
16 USC 2901 
40 CFR Part 6, 
Subpart 6.302 
50 CFR Part 
402 

Actions that affect 
species/habitat require 
consultation with U.S. 
Department of Interior, U.S. 
Fish and Wildlife Service, and 
National Marine Fisheries 
Service, and/or state agencies, 
as appropriate, to ensure that 
proposed actions do not 
jeopardize the continued 
existence of the species or 
adversely modify or destroy 

Location-
Specific 

NA NA NA NA NA
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Potentially 
Applicable or 
Relevant and 
Appropriate 

Requirements 

Description 

Type of 
ARAR 

OU2 Soil RM Area 

Alternative 
1 

 No Action  

Alternative 
2  

Institutional 
Controls 

Alternative 3  
Soil 

Excavation + 
On-site 

Consolidation 
under a Soil 

Cover 

Alternative 4  
Soil 

Excavation + 
Ex Situ 

Treatment by 
Soil Washing 

Alternative 
5  Soil 

Excavation 
+ Off-site 
Disposal 

critical habitat.  The effects of 
water-related projects on fish 
and wildlife resources must be 
considered.  Action must be 
taken to prevent, mitigate, or 
compensate for project-related 
damages or losses to fish and 
wildlife resources.  
Consultation with the 
responsible agency is also 
strongly recommended for on-
site actions.  Under 40 CFR 
Part 300.38, these 
requirements apply to all 
response activities under the 
National Contingency Plan. 

RESOURCE CONSERVATION AND RECOVERY ACT OF 1976 
Off-site Land 
Disposal  
Subtitle C 
[40 CFR Parts 
260-268] 

Soil and/or sediment that is 
excavated for off-site disposal 
and constitutes a hazardous 
waste must be managed in 
accordance with the 
requirements of RCRA. 

Action-
Specific 

NA NA NA NA  

Off-site Land Criteria for Municipal Solid Action- NA NA NA NA 
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Potentially 
Applicable or 
Relevant and 
Appropriate 

Requirements 

Description 

Type of 
ARAR 

OU2 Soil RM Area 

Alternative 
1 

 No Action  

Alternative 
2  

Institutional 
Controls 

Alternative 3  
Soil 

Excavation + 
On-site 

Consolidation 
under a Soil 

Cover 

Alternative 4  
Soil 

Excavation + 
Ex Situ 

Treatment by 
Soil Washing 

Alternative 
5  Soil 

Excavation 
+ Off-site 
Disposal 

Disposal  
Subtitle D 
[40 CFR Part 
258] 

Waste Landfills, establishes 
requirements for the operation 
of landfills accepting non-
hazardous solid waste.  These 
requirements would be 
applicable to facilities used for 
the disposal of non-hazardous 
soil and/or sediment.   

Specific 

Criteria for 
Municipal 
Solid Waste 
Landfills for 
Site Capping  
[40 CFR Part 
258, Subpart 
F] 

Provides minimum standards 
for cover systems at solid 
waste disposal facilities. 

Action-
Specific 

NA NA  NA  

ENDANGERED SPECIES ACT 
Endangered 
Species Act 
[16 USC 
1531]; 50 CFR 
Part 200 

Requires that federal agencies 
ensure that any action 
authorized, funded, or carried 
out by the agency is not likely 
to jeopardize the continued 
existence of any threatened or 
endangered species or 

Location- 
Specific 

NA NA NA NA NA
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Potentially 
Applicable or 
Relevant and 
Appropriate 

Requirements 

Description 

Type of 
ARAR 

OU2 Soil RM Area 

Alternative 
1 

 No Action  

Alternative 
2  

Institutional 
Controls 

Alternative 3  
Soil 

Excavation + 
On-site 

Consolidation 
under a Soil 

Cover 

Alternative 4  
Soil 

Excavation + 
Ex Situ 

Treatment by 
Soil Washing 

Alternative 
5  Soil 

Excavation 
+ Off-site 
Disposal 

adversely modify critical 
habitat. 

NATIONAL HISTORIC PRESERVATION ACT 
National 
Historic 
Preservation 
Act 
[16 USC 661 
et seq] 36 CFR 
Part 65 

Establishes procedures to 
provide for preservation of 
scientific, historical, and 
archaeological data that might 
be destroyed through alteration 
of terrain as a result of a 
federal construction project or 
a federally licensed activity or 
program.  If scientific, 
historical, or archaeological 
artifacts are discovered at the 
site, work in the area of the site 
affected by such discovery will 
be halted pending a completion 
of any data recovery and 
preservation activities required 
pursuant to the act and any 
implementing regulations. 

Location- 
Specific 

NA    

RIVERS AND HARBORS ACT OF 1899 
Rivers and 
Harbors Act of 

Requires approval from United 
States Army Corps of 

Action- 
Specific 

NA NA NA NA NA
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Potentially 
Applicable or 
Relevant and 
Appropriate 

Requirements 

Description 

Type of 
ARAR 

OU2 Soil RM Area 

Alternative 
1 

 No Action  

Alternative 
2  

Institutional 
Controls 

Alternative 3  
Soil 

Excavation + 
On-site 

Consolidation 
under a Soil 

Cover 

Alternative 4  
Soil 

Excavation + 
Ex Situ 

Treatment by 
Soil Washing 

Alternative 
5  Soil 

Excavation 
+ Off-site 
Disposal 

1899 [33 USC 
401 et seq] 
33 USC 403 
33 CFR Part 
322 

Engineers (USACE) for 
dredging and filling work 
performed in a navigable 
waterway of the US.  
Activities that could impede 
navigation and commerce are 
prohibited. 

DEPARTMENT OF TRANSPORTATION 
Requirements 
for the 
Transport of 
Hazardous 
Materials [49 
CFR 172] 

Transportation of hazardous 
materials on public roadways 
must comply with the 
requirements. 

Action-
Specific 

NA NA NA NA 

OTHER FEDERAL GUIDELINES TO BE CONSIDERED 
Integrated 
Risk 
Information 
System (IRIS) 

Risk reference doses (RfD) are 
estimates of daily exposure 
levels that are unlikely to cause 
significant adverse non-
carcinogenic health effects 
over a lifetime.  Cancer Slope 
Factors (CSF) are used to 
compute the incremental 
cancer risk from exposure to 

Chemical -
Specific 

X    
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Potentially 
Applicable or 
Relevant and 
Appropriate 

Requirements 

Description 

Type of 
ARAR 

OU2 Soil RM Area 

Alternative 
1 

 No Action  

Alternative 
2  

Institutional 
Controls 

Alternative 3  
Soil 

Excavation + 
On-site 

Consolidation 
under a Soil 

Cover 

Alternative 4  
Soil 

Excavation + 
Ex Situ 

Treatment by 
Soil Washing 

Alternative 
5  Soil 

Excavation 
+ Off-site 
Disposal 

site contaminants and represent 
the most up-to-date 
information on cancer risk 
from US EPA’s Carcinogen 
Assessment Group. 

EPA Regional 
Screening 
Levels (RSL)  

EPA Regional Screening 
Levels (RSLs and associated 
guidance necessary to calculate 
them) are risk-based tools for 
evaluating and cleaning up 
contaminated sites.  The RSLs 
represent Agency guidelines 
and are not legally enforceable 
standards. 

Chemical-
Specific 

X    

ILLINOIS ENVIRONMENTAL PROTECTION ACT / ILLINOIS ADMINISTRATIVE CODE 
35 IAC Part 
228.141: 
Asbestos  

Provides requirements for 
demolition of structures which 
contain asbestos fibers. 

Action-
Specific 

NA NA NA NA  

35 IAC 
212.301: 
Visible and 
Particulate 
Matter 
Emissions, 

Presents regulation of fugitive 
particulate matter emissions 
from any process occurring on-
site. 

Action-
Specific 

NA NA   
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Potentially 
Applicable or 
Relevant and 
Appropriate 

Requirements 

Description 

Type of 
ARAR 

OU2 Soil RM Area 

Alternative 
1 

 No Action  

Alternative 
2  

Institutional 
Controls 

Alternative 3  
Soil 

Excavation + 
On-site 

Consolidation 
under a Soil 

Cover 

Alternative 4  
Soil 

Excavation + 
Ex Situ 

Treatment by 
Soil Washing 

Alternative 
5  Soil 

Excavation 
+ Off-site 
Disposal 

Subpart K: 
Fugitive 
Particulate 
Matter  
Title 35 of the 
Illinois 
Administrative 
Code (35 IAC) 
Part 302: 
Water Quality 
Standards, 
Subpart B: 
General Use 
Water Quality 
Standards 

Establishes general use 
standards to protect Illinois 
water for aquatic life, wildlife, 
agricultural use, secondary 
contact use, most industrial 
uses, and to ensure the 
aesthetic quality of the aquatic 
environment. 

Chemical-
specific 

NA NA NA NA NA

35 IAC Part 
303, Subparts 
A and B: 
Water Use 
Designations 
and site-
specific Water 
Quality 
Standards 

Establishes water use 
designations which determine, 
for a given body of water, 
which set of 35 IAC Part 302 
water quality standards 
applies. 

Location-
specific 

NA NA NA NA NA
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Potentially 
Applicable or 
Relevant and 
Appropriate 

Requirements 

Description 

Type of 
ARAR 

OU2 Soil RM Area 

Alternative 
1 

 No Action  

Alternative 
2  

Institutional 
Controls 

Alternative 3  
Soil 

Excavation + 
On-site 

Consolidation 
under a Soil 

Cover 

Alternative 4  
Soil 

Excavation + 
Ex Situ 

Treatment by 
Soil Washing 

Alternative 
5  Soil 

Excavation 
+ Off-site 
Disposal 

35 IAC Part 
304: Water 
Pollution - 
General 
Effluent 
Standards 

Provides the regulations 
pertaining to the maximum 
concentrations of various 
contaminants that may be 
discharged to the waters of the 
State of Illinois. The section 
contains general effluent 
limitations and site-specific 
rules and exceptions not of 
general applicability.  

Chemical-
specific 

NA NA NA NA NA

35 IAC Parts 
309.202 and 
309.203: 
Water 
Pollution 
Permits -  
Construction 
and Operating 
Permits 

Provides regulations pertaining 
to the issuance of permits for 
the construction, modification 
and operation of treatment 
works, pretreatment works, 
sewers, wastewater sources 
and other discharges which are 
not required to have NPDES 
Permits.  

Action-
specific 

NA NA NA NA NA

35 IAC Part 
406: Mine 
Waste Effluent 
and Water 

This section provides standards 
for discharges from mines.  
Mine discharge can include 
seepage from mine or mine 

Location- 
Specific 

NA NA NA NA NA
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Potentially 
Applicable or 
Relevant and 
Appropriate 

Requirements 

Description 

Type of 
ARAR 

OU2 Soil RM Area 

Alternative 
1 

 No Action  

Alternative 
2  

Institutional 
Controls 

Alternative 3  
Soil 

Excavation + 
On-site 

Consolidation 
under a Soil 

Cover 

Alternative 4  
Soil 

Excavation + 
Ex Situ 

Treatment by 
Soil Washing 

Alternative 
5  Soil 

Excavation 
+ Off-site 
Disposal 

Quality 
Standards 

refuse areas, and effluent from 
processing and milling or 
mineral preparation plants.   

35 IAC Part 
611: Primary 
Drinking 
Water 
Standards 

This section provides the 
standards for public drinking 
water in Illinois. 

Chemical-
Specific 

NA NA NA NA NA

35 IAC Part 
620: 
Groundwater 
Quality 

These regulations provide the 
standards for groundwater 
quality in Illinois. 

Chemical- 
Specific 

NA NA NA NA NA

35 IAC Part 
720: 
Hazardous 
Waste 
Management 
System: 
General 

Provides definitions of terms, 
general standards, and 
overview information 
applicable to 35 IAC 720 
through 728, 733, 738, and 
739. 

Chemical- 
Specific 

Action-
Specific 

NA NA NA NA  

35 IAC Part 
721: 
Identification 
of Hazardous 
Waste 

Provides regulations pertaining 
to the identification of 
hazardous waste. 

Chemical- 
Specific 

NA NA NA NA 
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Potentially 
Applicable or 
Relevant and 
Appropriate 

Requirements 

Description 

Type of 
ARAR 

OU2 Soil RM Area 

Alternative 
1 

 No Action  

Alternative 
2  

Institutional 
Controls 

Alternative 3  
Soil 

Excavation + 
On-site 

Consolidation 
under a Soil 

Cover 

Alternative 4  
Soil 

Excavation + 
Ex Situ 

Treatment by 
Soil Washing 

Alternative 
5  Soil 

Excavation 
+ Off-site 
Disposal 

35 IAC Part 
722: Standards 
Applicable to 
Generators of 
Hazardous 
Waste 

Provides regulations pertaining 
to the generation of hazardous 
waste. 

Action-
Specific  

NA NA NA NA 

35 IAC Part 
723: Standards 
Applicable to 
Transporters 
of Hazardous 
Waste 

Provides standards applicable 
to transporters of hazardous 
waste. 

Action- 
Specific 

NA NA NA NA 

35 IAC Part 
724: Standards 
Applicable to 
Owners and 
Operators of 
Hazardous 
Waste 
Treatment, 
Storage, and 
Disposal 
Facilities 

Provides standards applicable 
to owners and operators of 
hazardous waste treatment, 
storage, and disposal facilities. 

Action- 
Specific 

NA NA NA NA 

35 IAC Part Provides minimum standards Action- NA NA NA NA 
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Potentially 
Applicable or 
Relevant and 
Appropriate 

Requirements 

Description 

Type of 
ARAR 

OU2 Soil RM Area 

Alternative 
1 

 No Action  

Alternative 
2  

Institutional 
Controls 

Alternative 3  
Soil 

Excavation + 
On-site 

Consolidation 
under a Soil 

Cover 

Alternative 4  
Soil 

Excavation + 
Ex Situ 

Treatment by 
Soil Washing 

Alternative 
5  Soil 

Excavation 
+ Off-site 
Disposal 

725: Interim 
Status 
Standards for 
Owners and 
Operators of 
Hazardous 
Waste 
Treatment, 
Storage, and 
Disposal 
Facilities 

that define the acceptable 
management of hazardous 
waste during the period of 
interim status and until 
certification of final closure, or 
until post-closure care 
responsibility is fulfilled. 

Specific 

35 IAC Part 
726, Subpart 
C: Standards 
for the 
Management 
of Specific 
Hazardous 
Waste and 
Specific Types 
of Hazardous 
Waste 
Management 
Facilities; 

Provides regulations to 
recyclable materials that are 
applied to or placed on the 
land, with or without mixing 
with any other substances. 

Action-
Specific 

NA NA NA NA NA 
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Potentially 
Applicable or 
Relevant and 
Appropriate 

Requirements 

Description 

Type of 
ARAR 

OU2 Soil RM Area 

Alternative 
1 

 No Action  

Alternative 
2  

Institutional 
Controls 

Alternative 3  
Soil 

Excavation + 
On-site 

Consolidation 
under a Soil 

Cover 

Alternative 4  
Soil 

Excavation + 
Ex Situ 

Treatment by 
Soil Washing 

Alternative 
5  Soil 

Excavation 
+ Off-site 
Disposal 

Recyclable 
Materials 
Used in a 
Manner 
Constituting 
Disposal 
35 IAC Part 
728:  Land 
Disposal 
Restrictions 

Provides the land disposal 
restrictions for wastes disposed 
of in Illinois.   Generally these 
regulations are equivalent to 
the equivalent federal 
regulations (Land disposal 
regulations, 40 CFR 268.2) 

Action-
Specific 

NA NA  NA 

35 IAC Part 
729:  
Prohibited 
Hazardous 
Waste in Land 
Disposal Units 

Provides regulation which 
prohibits the disposal of 
certain types of hazardous 
waste in hazardous waste 
disposal units. 

Chemical- 
Specific 

Action-
Specific 

NA NA  NA 

35 IAC Part 
740: Site 
Remediation 
Program, 
§740.535,

Presents state requirements for 
the site remediation program 
and specific requirements for 
establishment of soil 
management zones (SMZ).  

Action-
Specific 

NA NA  NA NA 
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Potentially 
Applicable or 
Relevant and 
Appropriate 

Requirements 

Description 

Type of 
ARAR 

OU2 Soil RM Area 

Alternative 
1 

 No Action  

Alternative 
2  

Institutional 
Controls 

Alternative 3  
Soil 

Excavation + 
On-site 

Consolidation 
under a Soil 

Cover 

Alternative 4  
Soil 

Excavation + 
Ex Situ 

Treatment by 
Soil Washing 

Alternative 
5  Soil 

Excavation 
+ Off-site 
Disposal 

Establishment 
of Soil 
Remediation 
Zones 

SMZs can be used for on-site 
placement of contaminated 
soils for structural fill, land 
reclamation, or consolidation 
of contaminated soils within a 
remediation site.   

35 IAC Part 
742:  Tiered 
Approach to 
Correction 
Action 
Objectives 

Provides default cleanup 
objectives and a methodology 
for developing site-specific 
cleanup objectives. 

Chemical-
Specific 

X    

35 IAC Part 
807.305c and 
807.502:  
Final Cover 
and Closure 
Standards  

Provides information on solid 
and special waste management 
requirements.  

Action-
Specific 

NA NA   

77 IAC Part 
920: Illinois 
Water Well 
Construction 
Code 

Presents the minimum 
standards for location, 
construction and modification 
of water wells, monitoring 
wells, and closed loop wells.  

Action-
Specific 

NA NA NA NA NA
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Potentially 
Applicable or 
Relevant and 
Appropriate 

Requirements 

Description 

Type of 
ARAR 

OU2 Soil RM Area 

Alternative 
1 

 No Action  

Alternative 
2  

Institutional 
Controls 

Alternative 3  
Soil 

Excavation + 
On-site 

Consolidation 
under a Soil 

Cover 

Alternative 4  
Soil 

Excavation + 
Ex Situ 

Treatment by 
Soil Washing 

Alternative 
5  Soil 

Excavation 
+ Off-site 
Disposal 

62 IAC Part 
2501: 
Abandoned 
Mined Lands 
Reclamation  

Presents the program for 
reclamation of Abandoned 
Mined Lands in order to 
restore lands and waters to 
productive use.  

Location-
Specific 

NA NA NA NA NA

ILLINOIS UNIFORM ENVIRONMENTAL COVENANTS ACT 
765 ILCS 122: 
Illinois 
Uniform 
Covenants Act 

Establishes requirements for 
restricting groundwater use on 
NPL sites within Illinois. 

Action-
Specific 

NA  NA NA NA

ILLINOIS  ABANDONED MINED LANDS AND WATER RECLAMATION ACT 
20 ILCS 1920: 
Abandoned 
Mined Lands 
and Water 
Reclamation 
Act 

Presents the program for 
reclamation of abandoned 
mined lands in order to restore 
lands and waters to productive 
use.  

Location-
Specific 

NA NA NA NA NA

EXEMPTIONS/EXCLUSIONS 
Solid Wastes 
which are Not 
Hazardous 
Wastes: 40 
CFR 

Solid wastes are excluded as 
hazardous waste based on their 
origin. “Slag from primary 
zinc processing” is listed as an 
excluded solid waste material 

Action-
Specific 

NA NA NA NA NA
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Potentially 
Applicable or 
Relevant and 
Appropriate 

Requirements 

Description 

Type of 
ARAR 

OU2 Soil RM Area 

Alternative 
1 

 No Action  

Alternative 
2  

Institutional 
Controls 

Alternative 3  
Soil 

Excavation + 
On-site 

Consolidation 
under a Soil 

Cover 

Alternative 4  
Soil 

Excavation + 
Ex Situ 

Treatment by 
Soil Washing 

Alternative 
5  Soil 

Excavation 
+ Off-site 
Disposal 

261.4(b)(7)(II)
(T), 35 IAC 
Part 721 

and is therefore not considered 
to be hazardous. 

Notes: 

NA Not Applicable 
 Alternative complies with ARAR
X Alternative does not comply with ARAR
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TABLE 4.3.2-2
OU2 SOIL RM AREA ALTERNATIVES COST COMPARISON

MATTHIESSEN AND HEGELER ZINC COMPANY SITE

OU2 Soil RM Area Alternatives
Estimate Category Alt 1: No Action Alt 2: Institutional Controls 

Alt 3: Soil Excavation + On-site Consolidation 
under a Soil Cover

Alt 4: Soil Excavation + Ex-Situ Treatment by 
Soil Washing Alt 5: Soil Excavation + Off-site Disposal

1E-04 1E-05 1E-06 1E-04 1E-05 1E-06 1E-04 1E-05 1E-06 1E-04 1E-05 1E-06 1E-04 1E-05 1E-06

Construction $0 $0 $0 $196,000 $196,000 $196,000 $2,030,500 $2,283,100 $2,879,600 $5,831,800 $6,687,800 $9,124,800 $4,136,800 $4,784,800 $6,328,800
Engineering and Construction Mgmt. $0 $0 $0 $56,000 $56,000 $56,000 $567,000 $655,000 $822,000 $1,501,000 $1,699,000 $2,319,000 $1,051,000 $1,231,000 $1,616,000
Operations and Maintenance $19,000 $19,000 $19,000 $139,000 $139,000 $139,000 $52,000 $52,000 $52,000 $52,000 $52,000 $52,000 $52,000 $52,000 $52,000

Subtotal $19,000 $19,000 $19,000 $391,000 $391,000 $391,000 $2,649,500 $2,990,100 $3,753,600 $7,384,800 $8,438,800 $11,495,800 $5,239,800 $6,067,800 $7,996,800
Contingency (20%) $4,000 $4,000 $4,000 $78,000 $78,000 $78,000 $530,000 $598,000 $751,000 $1,477,000 $1,688,000 $2,299,000 $1,048,000 $1,214,000 $1,599,000

Total $23,000 $23,000 $23,000 $469,000 $469,000 $469,000 $3,180,000 $3,588,000 $4,505,000 $8,862,000 $10,127,000 $13,795,000 $6,288,000 $7,282,000 $9,596,000



TABLE 4.3.2-3 
OU2 Soil RM Sustainability Analysis 

Matthiessen and Hegeler Zinc Company Site 
LaSalle, Illinois 

Sustainability Criteria 

OU2 Soil Rolling Mill Area 1 

Alternative 1  
 No Action 

Alternative 2  
Institutional 

Controls

Alternative 3  
Soil Excavation + 

On-site 
Consolidation under 

a Soil Cover 

Alternative 4 
Soil Excavation 

+ Ex Situ 
Treatment by 
Soil Washing 

Alternative 5 
Soil Excavation 

+ Off-site 
Disposal 

Reduce air pollutant emissions and 
greenhouse gas production 5 5 3 2 2

Minimize impacts to water quality and 
water resources 5 5 3 2 3

Support sustainable human and 
ecological use and reuse of remediated 
land 

1 2 3 5 5

Minimize material use and waste 
production 5 5 4 1 1

Conserve natural resources and energy 5 5 3 2 2

Total 21 21 16 12 13 

Notes: 

NA Not Applicable 
1. Alternatives are scored against the sustainability criteria on a scale of 1-5, with 5 being the most sustainable option.
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Estimate Category Cost
Risk Level 1E-04 1E-05 1E-06

REMEDY CONSTRUCTION
ENGINEERING & CONSTRUCTION MANAGEMENT $0 $0 $0
OPERATIONS AND MAINTENANCE $19,000 $19,000 $19,000

Project Subtotal $19,000 $19,000 $19,000
20% Contingency $4,000 $4,000 $4,000

Project Total $23,000 $23,000 $23,000

TABLE 4.3.2.1-1
OU2 SOIL RM ALTERNATIVE 1 COST

NO ACTION
MATTHIESSEN AND HEGELER ZINC COMPANY SITE
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Estimate Category Cost
Risk Level 1E-04 1E-05 1E-06

REMEDY CONSTRUCTION
Preconstruction Activities $24,000 $24,000 $24,000
Institutional Controls $35,000 $35,000 $35,000
Property Access Restrictions $137,000 $137,000 $137,000

Construction Subtotal $196,000 $196,000 $196,000
ENGINEERING & CONSTRUCTION MANAGEMENT $56,000 $56,000 $56,000
OPERATIONS AND MAINTENANCE $139,000 $139,000 $139,000

Project Subtotal $391,000 $391,000 $391,000
20% Contingency $78,000 $78,000 $78,000

Project Total $469,000 $469,000 $469,000

TABLE 4.3.2.2-1
OU2 SOIL RM ALTERNATIVE 2 COST 

INSTITUTIONAL CONTROLS
MATTHIESSEN AND HEGELER ZINC COMPANY SITE
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Estimate Category Cost
Risk Level 1E-04 1E-05 1E-06

REMEDY CONSTRUCTION
Preconstruction Activities $221,000 $221,000 $221,000
Site Preparation & Access $332,000 $351,000 $452,000
Physical Hazard Removal $567,200 $567,200 $567,200
Contaminated Soil Excavation and Backfilling $567,000 $685,000 $1,018,000
Contaminated Soil Consolidation or Disposal $69,000 $84,000 $125,000
Capping/Cover/Liner $30,000 $37,000 $54,000
Runoff Diversion & Erosion Control (Permanent) $4,300 $4,900 $6,400
Topsoil Cover & Revegetation $53,000 $71,000 $99,000
Site Restoration and Final Survey $22,000 $22,000 $22,000
Contractor's Oversight, H&S, Surveying $165,000 $240,000 $315,000

Construction Subtotal $2,030,500 $2,283,100 $2,879,600
ENGINEERING & CONSTRUCTION MANAGEMENT $567,000 $655,000 $822,000
OPERATIONS AND MAINTENANCE $52,000 $52,000 $52,000

Project Subtotal $2,649,500 $2,990,100 $3,753,600
20% Contingency $530,000 $598,000 $751,000

Project Total $3,180,000 $3,588,000 $4,505,000

TABLE 4.3.2.3-1
OU2 SOIL RM ALTERNATIVE 3 COST

SOIL EXCAVATION + ON-SITE CONSOLIDATION UNDER A SOIL COVER
MATTHIESSEN AND HEGELER ZINC COMPANY SITE
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Estimate Category Cost
Risk Level 1E-04 1E-05 1E-06

REMEDY CONSTRUCTION
Preconstruction Activities $221,000 $221,000 $221,000
Site Preparation & Access $362,000 $366,000 $482,000
Physical Hazard Removal $1,076,800 $1,076,800 $1,076,800
Contaminated Soil Excavation and Backfilling $235,000 $289,000 $427,000
Contaminated Soil Washing $3,593,000 $4,391,000 $6,424,000
Topsoil Cover & Revegetation $7,000 $7,000 $7,000
Site Restoration and Final Survey $22,000 $22,000 $22,000
Contractor's Oversight, H&S, Surveying $315,000 $315,000 $465,000

Construction Subtotal $5,831,800 $6,687,800 $9,124,800
ENGINEERING & CONSTRUCTION MANAGEMENT $1,501,000 $1,699,000 $2,319,000
OPERATIONS AND MAINTENANCE $52,000 $52,000 $52,000

Project Subtotal $7,384,800 $8,438,800 $11,495,800
20% Contingency $1,477,000 $1,688,000 $2,299,000

Project Total $8,862,000 $10,127,000 $13,795,000

TABLE 4.3.2.4-1
OU2 SOIL RM ALTERNATIVE 4 COST

SOIL EXCAVATION + EX-SITU TREATMENT BY SOIL WASHING
MATTHIESSEN AND HEGELER ZINC COMPANY SITE
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Estimate Category Cost
Risk Level 1E-04 1E-05 1E-06

REMEDY CONSTRUCTION
Preconstruction Activities $221,000 $221,000 $221,000

Site Preparation & Access $332,000 $351,000 $452,000

Physical Hazard Removal $1,076,800 $1,076,800 $1,076,800
Contaminated Soil Excavation and Backfilling $567,000 $685,000 $1,018,000
Contaminated Soil Consolidation or Disposal $1,714,000 $2,127,000 $3,138,000
Topsoil Cover & Revegetation $39,000 $62,000 $86,000
Site Restoration and Final Survey $22,000 $22,000 $22,000
Contractor's Oversight, H&S, Surveying $165,000 $240,000 $315,000

Construction Subtotal $4,136,800 $4,784,800 $6,328,800
ENGINEERING & CONSTRUCTION MANAGEMENT $1,051,000 $1,231,000 $1,616,000
OPERATIONS AND MAINTENANCE $52,000 $52,000 $52,000

Project Subtotal $5,239,800 $6,067,800 $7,996,800
20% Contingency $1,048,000 $1,214,000 $1,599,000

Project Total $6,288,000 $7,282,000 $9,596,000

TABLE 4.3.2.5-1
OU2 SOIL RM ALTERNATIVE 5 COST

SOIL EXCAVATION + OFF-SITE DISPOSAL
MATTHIESSEN AND HEGELER ZINC COMPANY SITE
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Potentially 
Applicable or 
Relevant and 
Appropriate 

Requirements 

Description Type of 
ARAR 

OU2 Soil MIA Area 

Alternative 
1  No 

Action 

Alternative 2  
Soil Excavation 

+ On-site 
Consolidation 
under a Soil 

Cover 

Alternative 
3  Ex Situ 
Chemical 

Stabilization

Alternative 4  
Soil 

Excavation + 
Ex Situ 

Treatment 
by Soil 

Washing 

Alternative 
5  Soil 

Excavation 
+ Off-site 
Disposal 

TOXIC SUBSTANCES CONTROL ACT (TSCA) 
15 United 
States Code 
(USC) §2601-
2629; 40 CFR 
Part 761 

TSCA gives requirements in 
dealing with polychlorinated 
biphenyls (PCBs), lead, and 
asbestos including soils 
contaminated with PCBs, lead, 
or asbestos. 

Chemical-
Specific 

Action-
Specific 

X     

SAFE DRINKING WATER ACT (SDWA) of 1974 
40 CFR Parts 
141.60 – 
141.63 and 
141.50 – 
141.52 

The National Primary 
Drinking Water Regulations 
establish Maximum 
Contaminant Levels (MCL) 
and Maximum Contaminant 
Level Goals (MCLG) for 
several common organic and 
inorganic contaminants for 
public drinking water systems.  
MCLs specify the maximum 
permissible concentrations of 
contaminants in public 
drinking water supplies.  
MCLs are federally 
enforceable standards based in 
part on the availability and 
cost of treatment techniques.  

Chemical-
Specific 

NA NA NA NA NA
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Potentially 
Applicable or 
Relevant and 
Appropriate 

Requirements 

Description Type of 
ARAR 

OU2 Soil MIA Area 

Alternative 
1  No 

Action 

Alternative 2  
Soil Excavation 

+ On-site 
Consolidation 
under a Soil 

Cover 

Alternative 
3  Ex Situ 
Chemical 

Stabilization

Alternative 4  
Soil 

Excavation + 
Ex Situ 

Treatment 
by Soil 

Washing 

Alternative 
5  Soil 

Excavation 
+ Off-site 
Disposal 

MCLGs specify the maximum 
concentration at which no 
known or anticipated adverse 
effect on humans will occur.  
MCLGs are non-enforceable 
health based goals set equal to 
or lower than MCLs. 

FLOODPLAIN MANAGEMENT EXECUTIVE ORDER  11988 
40 CFR Part 6, 
Appendix A 

Requires federal agencies to 
evaluate the potential adverse 
effects associated with direct 
and indirect development of a 
floodplain.  Alternatives that 
involve modification/ 
construction within a 
floodplain may not be selected 
unless a determination is made 
that no practical alternative 
exists.  If no practical 
alternative exists, potential 
harm must be minimized and 
action taken to restore and 
preserve the natural and 
beneficial values of the 
floodplain. 

Location-
Specific 

NA NA NA NA NA
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Potentially 
Applicable or 
Relevant and 
Appropriate 

Requirements 

Description Type of 
ARAR 

OU2 Soil MIA Area 

Alternative 
1  No 

Action 

Alternative 2  
Soil Excavation 

+ On-site 
Consolidation 
under a Soil 

Cover 

Alternative 
3  Ex Situ 
Chemical 

Stabilization

Alternative 4  
Soil 

Excavation + 
Ex Situ 

Treatment 
by Soil 

Washing 

Alternative 
5  Soil 

Excavation 
+ Off-site 
Disposal 

CLEAN WATER ACT (CWA) OF 1977 
Protection of 
Wetlands 
Executive 
Order 11990 
[40 CFR Part 
6, Appendix 
A] 

Under this Order, federal 
agencies are required to 
minimize the destruction, loss, 
or degradation of wetlands, 
and preserve and enhance 
natural and beneficial values of 
wetlands.  If remediation is 
required within wetland areas 
and no practical alternative 
exists, potential harm must be 
minimized and action taken to 
restore natural and beneficial 
values. 

Location-
Specific 

NA NA NA NA NA

National 
Pollutant 
Discharge 
Elimination 
System 
(NPDES) 
33 USC 
§1251-1387,
CWA NPDES 
Permit 
Program (40 

Regulates discharges of 
pollutants to navigable waters. 

Action-
Specific 

Chemical-
Specific 

NA    
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Potentially 
Applicable or 
Relevant and 
Appropriate 

Requirements 

Description Type of 
ARAR 

OU2 Soil MIA Area 

Alternative 
1  No 

Action 

Alternative 2  
Soil Excavation 

+ On-site 
Consolidation 
under a Soil 

Cover 

Alternative 
3  Ex Situ 
Chemical 

Stabilization

Alternative 4  
Soil 

Excavation + 
Ex Situ 

Treatment 
by Soil 

Washing 

Alternative 
5  Soil 

Excavation 
+ Off-site 
Disposal 

CFR Part 122) 

CWA,  40 
CFR Part 230, 
§404(b)(1):
Guidelines for 
Specification 
of Disposal 
Sites for 
Dredged or 
Fill Material 

Establishes a permit program 
to regulate the discharge of 
dredged or fill material into the 
waters of the U.S., including 
wetlands. 

Action-
Specific 

Location-
Specific 

NA NA NA NA NA

Federal Water 
Pollution 
Control Act 
§401: Water
Quality 
Certification 

Establishes a permit program 
to regulate a discharge into the 
navigable waters of the U.S., 
including wetlands. 

Chemical-
Specific 

NA NA NA NA NA

Water Quality 
Standards, 40 
CFR Part 
131.11 

Establishes that states must 
adopt water quality criteria that 
protect the designated use. 
States must also review water 
quality data to identify water 

Chemical-
Specific 

NA NA NA NA NA
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Potentially 
Applicable or 
Relevant and 
Appropriate 

Requirements 

Description Type of 
ARAR 

OU2 Soil MIA Area 

Alternative 
1  No 

Action 

Alternative 2  
Soil Excavation 

+ On-site 
Consolidation 
under a Soil 

Cover 

Alternative 
3  Ex Situ 
Chemical 

Stabilization

Alternative 4  
Soil 

Excavation + 
Ex Situ 

Treatment 
by Soil 

Washing 

Alternative 
5  Soil 

Excavation 
+ Off-site 
Disposal 

bodies where toxic pollutants 
may be adversely affecting 
water quality 

CWA, §304 
(a)(1): Water 
Quality 
Criteria 

Establishes guidelines for 
water quality criteria for 
receiving waters 

Chemical-
Specific 

NA NA NA NA NA

FISH AND WILDLIFE COORDINATION ACT 
Fish and 
Wildlife 
Coordination 
Act; 16 USC 
§661 et seq.
16 USC 742a 
16 USC 2901 
40 CFR Part 6, 
Subpart 6.302 
50 CFR Part 
402 

Actions that affect 
species/habitat require 
consultation with U.S. 
Department of Interior, U.S. 
Fish and Wildlife Service, and 
National Marine Fisheries 
Service, and/or state agencies, 
as appropriate, to ensure that 
proposed actions do not 
jeopardize the continued 
existence of the species or 
adversely modify or destroy 
critical habitat.  The effects of 
water-related projects on fish 
and wildlife resources must be 
considered.  Action must be 
taken to prevent, mitigate, or 

Location-
Specific 

NA     
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Potentially 
Applicable or 
Relevant and 
Appropriate 

Requirements 

Description Type of 
ARAR 

OU2 Soil MIA Area 

Alternative 
1  No 

Action 

Alternative 2  
Soil Excavation 

+ On-site 
Consolidation 
under a Soil 

Cover 

Alternative 
3  Ex Situ 
Chemical 

Stabilization

Alternative 4  
Soil 

Excavation + 
Ex Situ 

Treatment 
by Soil 

Washing 

Alternative 
5  Soil 

Excavation 
+ Off-site 
Disposal 

compensate for project-related 
damages or losses to fish and 
wildlife resources.  
Consultation with the 
responsible agency is also 
strongly recommended for on-
site actions.  Under 40 CFR 
Part 300.38, these 
requirements apply to all 
response activities under the 
National Contingency Plan. 

RESOURCE CONSERVATION AND RECOVERY ACT OF 1976 
Off-site Land 
Disposal  
Subtitle C 
[40 CFR Parts 
260-268] 

Soil and/or sediment that is 
excavated for off-site disposal 
and constitutes a hazardous 
waste must be managed in 
accordance with the 
requirements of RCRA. 

Action-
Specific 

NA NA NA NA 

Off-site Land 
Disposal  
Subtitle D 
[40 CFR Part 
258] 

Criteria for Municipal Solid 
Waste Landfills, establishes 
requirements for the operation 
of landfills accepting non-
hazardous solid waste.  These 
requirements would be 
applicable to facilities used for 

Action-
Specific 

NA NA NA NA 
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Potentially 
Applicable or 
Relevant and 
Appropriate 

Requirements 

Description Type of 
ARAR 

OU2 Soil MIA Area 

Alternative 
1  No 

Action 

Alternative 2  
Soil Excavation 

+ On-site 
Consolidation 
under a Soil 

Cover 

Alternative 
3  Ex Situ 
Chemical 

Stabilization

Alternative 4  
Soil 

Excavation + 
Ex Situ 

Treatment 
by Soil 

Washing 

Alternative 
5  Soil 

Excavation 
+ Off-site 
Disposal 

the disposal of non-hazardous 
soil and/or sediment.   

Criteria for 
Municipal 
Solid Waste 
Landfills for 
Site Capping  
[40 CFR Part 
258, Subpart 
F] 

Provides minimum standards 
for cover systems at solid 
waste disposal facilities. 

Action-
Specific 

NA  NA NA  

ENDANGERED SPECIES ACT 
Endangered 
Species Act 
[16 USC 
1531]; 50 CFR 
Part 200 

Requires that federal agencies 
ensure that any action 
authorized, funded, or carried 
out by the agency is not likely 
to jeopardize the continued 
existence of any threatened or 
endangered species or 
adversely modify critical 
habitat. 

Location- 
Specific 

NA NA NA NA NA

NATIONAL HISTORIC PRESERVATION ACT 
National 
Historic 
Preservation 
Act 

Establishes procedures to 
provide for preservation of 
scientific, historical, and 
archaeological data that might 

Location- 
Specific 

NA     



TABLE 4.3.3-1 
OU2 Soil MIA Compliance with ARARs  

Matthiessen and Hegeler Zinc Company Site, OU2 
LaSalle, LaSalle County, Illinois 

Page 8 of 18 

Potentially 
Applicable or 
Relevant and 
Appropriate 

Requirements 

Description Type of 
ARAR 

OU2 Soil MIA Area 

Alternative 
1  No 

Action 

Alternative 2  
Soil Excavation 

+ On-site 
Consolidation 
under a Soil 

Cover 

Alternative 
3  Ex Situ 
Chemical 

Stabilization

Alternative 4  
Soil 

Excavation + 
Ex Situ 

Treatment 
by Soil 

Washing 

Alternative 
5  Soil 

Excavation 
+ Off-site 
Disposal 

[16 USC 661 
et seq] 36 CFR 
Part 65 

be destroyed through alteration 
of terrain as a result of a 
federal construction project or 
a federally licensed activity or 
program.  If scientific, 
historical, or archaeological 
artifacts are discovered at the 
site, work in the area of the site 
affected by such discovery will 
be halted pending a completion 
of any data recovery and 
preservation activities required 
pursuant to the act and any 
implementing regulations. 

RIVERS AND HARBORS ACT OF 1899 
Rivers and 
Harbors Act of 
1899 [33 USC 
401 et seq] 
33 USC 403 
33 CFR Part 
322 

Requires approval from United 
States Army Corps of 
Engineers (USACE) for 
dredging and filling work 
performed in a navigable 
waterway of the US.  
Activities that could impede 
navigation and commerce are 
prohibited. 

Action- 
Specific 

NA NA NA NA NA

DEPARTMENT OF TRANSPORTATION 
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Potentially 
Applicable or 
Relevant and 
Appropriate 

Requirements 

Description Type of 
ARAR 

OU2 Soil MIA Area 

Alternative 
1  No 

Action 

Alternative 2  
Soil Excavation 

+ On-site 
Consolidation 
under a Soil 

Cover 

Alternative 
3  Ex Situ 
Chemical 

Stabilization

Alternative 4  
Soil 

Excavation + 
Ex Situ 

Treatment 
by Soil 

Washing 

Alternative 
5  Soil 

Excavation 
+ Off-site 
Disposal 

Requirements 
for the 
Transport of 
Hazardous 
Materials [49 
CFR 172] 

Transportation of hazardous 
materials on public roadways 
must comply with the 
requirements. 

Action-
Specific 

NA NA NA NA 

OTHER FEDERAL GUIDELINES TO BE CONSIDERED 
Integrated 
Risk 
Information 
System (IRIS) 

Risk reference doses (RfD) are 
estimates of daily exposure 
levels that are unlikely to 
cause significant adverse non-
carcinogenic health effects 
over a lifetime.  Cancer Slope 
Factors (CSF) are used to 
compute the incremental 
cancer risk from exposure to 
site contaminants and 
represent the most up-to-date 
information on cancer risk 
from US EPA’s Carcinogen 
Assessment Group. 

Chemical -
Specific 

X    

EPA Regional 
Screening 
Levels (RSL)  

EPA Regional Screening 
Levels (RSLs and associated 
guidance necessary to 
calculate them) are risk-based 

Chemical-
Specific 

X    
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Potentially 
Applicable or 
Relevant and 
Appropriate 

Requirements 

Description Type of 
ARAR 

OU2 Soil MIA Area 

Alternative 
1  No 

Action 

Alternative 2  
Soil Excavation 

+ On-site 
Consolidation 
under a Soil 

Cover 

Alternative 
3  Ex Situ 
Chemical 

Stabilization

Alternative 4  
Soil 

Excavation + 
Ex Situ 

Treatment 
by Soil 

Washing 

Alternative 
5  Soil 

Excavation 
+ Off-site 
Disposal 

tools for evaluating and 
cleaning up contaminated sites.  
The RSLs represent Agency 
guidelines and are not legally 
enforceable standards. 

ILLINOIS ENVIRONMENTAL PROTECTION ACT / ILLINOIS ADMINISTRATIVE CODE 
35 IAC Part 
228.141: 
Asbestos  

Provides requirements for 
demolition of structures which 
contain asbestos fibers. 

Action-
Specific 

NA NA NA NA  

35 IAC 
212.301: 
Visible and 
Particulate 
Matter 
Emissions, 
Subpart K: 
Fugitive 
Particulate 
Matter  

Presents regulation of fugitive 
particulate matter emissions 
from any process occurring on-
site. 

Action-
Specific 

NA    

Title 35 of the 
Illinois 
Administrative 
Code (35 IAC) 
Part 302: 
Water Quality 

Establishes general use 
standards to protect Illinois 
water for aquatic life, wildlife, 
agricultural use, secondary 
contact use, most industrial 
uses, and to ensure the 

Chemical-
specific 

NA NA NA NA NA



TABLE 4.3.3-1 
OU2 Soil MIA Compliance with ARARs  

Matthiessen and Hegeler Zinc Company Site, OU2 
LaSalle, LaSalle County, Illinois 

Page 11 of 18 

Potentially 
Applicable or 
Relevant and 
Appropriate 

Requirements 

Description Type of 
ARAR 

OU2 Soil MIA Area 

Alternative 
1  No 

Action 

Alternative 2  
Soil Excavation 

+ On-site 
Consolidation 
under a Soil 

Cover 

Alternative 
3  Ex Situ 
Chemical 

Stabilization

Alternative 4  
Soil 

Excavation + 
Ex Situ 

Treatment 
by Soil 

Washing 

Alternative 
5  Soil 

Excavation 
+ Off-site 
Disposal 

Standards, 
Subpart B: 
General Use 
Water Quality 
Standards 

aesthetic quality of the aquatic 
environment. 

35 IAC Part 
303, Subparts 
A and B: 
Water Use 
Designations 
and site-
specific Water 
Quality 
Standards 

Establishes water use 
designations which determine, 
for a given body of water, 
which set of 35 IAC Part 302 
water quality standards 
applies. 

Location-
specific 

NA NA NA NA NA

35 IAC Part 
304: Water 
Pollution - 
General 
Effluent 
Standards 

Provides the regulations 
pertaining to the maximum 
concentrations of various 
contaminants that may be 
discharged to the waters of the 
State of Illinois. The section 
contains general effluent 
limitations and site-specific 
rules and exceptions not of 
general applicability.  

Chemical-
specific 

NA NA NA NA NA

35 IAC Parts Provides regulations pertaining Action- NA NA NA NA NA 
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Potentially 
Applicable or 
Relevant and 
Appropriate 

Requirements 

Description Type of 
ARAR 

OU2 Soil MIA Area 

Alternative 
1  No 

Action 

Alternative 2  
Soil Excavation 

+ On-site 
Consolidation 
under a Soil 

Cover 

Alternative 
3  Ex Situ 
Chemical 

Stabilization

Alternative 4  
Soil 

Excavation + 
Ex Situ 

Treatment 
by Soil 

Washing 

Alternative 
5  Soil 

Excavation 
+ Off-site 
Disposal 

309.202 and 
309.203: 
Water 
Pollution 
Permits -  
Construction 
and Operating 
Permits 

to the issuance of permits for 
the construction, modification 
and operation of treatment 
works, pretreatment works, 
sewers, wastewater sources 
and other discharges which are 
not required to have NPDES 
Permits.  

specific 

35 IAC Part 
406: Mine 
Waste Effluent 
and Water 
Quality 
Standards 

This section provides 
standards for discharges from 
mines.  Mine discharge can 
include seepage from mine or 
mine refuse areas, and effluent 
from processing and milling or 
mineral preparation plants.   

Location- 
Specific 

NA NA NA NA NA

35 IAC Part 
611: Primary 
Drinking 
Water 
Standards 

This section provides the 
standards for public drinking 
water in Illinois. 

Chemical-
Specific 

NA NA NA NA NA

35 IAC Part 
620: 
Groundwater 
Quality 

These regulations provide the 
standards for groundwater 
quality in Illinois. 

Chemical- 
Specific 

NA NA NA NA NA
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Potentially 
Applicable or 
Relevant and 
Appropriate 

Requirements 

Description Type of 
ARAR 

OU2 Soil MIA Area 

Alternative 
1  No 

Action 

Alternative 2  
Soil Excavation 

+ On-site 
Consolidation 
under a Soil 

Cover 

Alternative 
3  Ex Situ 
Chemical 

Stabilization

Alternative 4  
Soil 

Excavation + 
Ex Situ 

Treatment 
by Soil 

Washing 

Alternative 
5  Soil 

Excavation 
+ Off-site 
Disposal 

35 IAC Part 
720: 
Hazardous 
Waste 
Management 
System: 
General 

Provides definitions of terms, 
general standards, and 
overview information 
applicable to 35 IAC 720 
through 728, 733, 738, and 
739. 

Chemical- 
Specific 

Action-
Specific 

NA NA NA NA  

35 IAC Part 
721: 
Identification 
of Hazardous 
Waste 

Provides regulations pertaining 
to the identification of 
hazardous waste. 

Chemical- 
Specific 

NA NA NA NA  

35 IAC Part 
722: Standards 
Applicable to 
Generators of 
Hazardous 
Waste 

Provides regulations pertaining 
to the generation of hazardous 
waste. 

Action-
Specific 

NA NA NA NA 

35 IAC Part 
723: Standards 
Applicable to 
Transporters 
of Hazardous 
Waste 

Provides standards applicable 
to transporters of hazardous 
waste. 

Action- 
Specific 

NA NA NA NA 

35 IAC Part Provides standards applicable Action- NA NA NA NA 
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Potentially 
Applicable or 
Relevant and 
Appropriate 

Requirements 

Description Type of 
ARAR 

OU2 Soil MIA Area 

Alternative 
1  No 

Action 

Alternative 2  
Soil Excavation 

+ On-site 
Consolidation 
under a Soil 

Cover 

Alternative 
3  Ex Situ 
Chemical 

Stabilization

Alternative 4  
Soil 

Excavation + 
Ex Situ 

Treatment 
by Soil 

Washing 

Alternative 
5  Soil 

Excavation 
+ Off-site 
Disposal 

724: Standards 
Applicable to 
Owners and 
Operators of 
Hazardous 
Waste 
Treatment, 
Storage, and 
Disposal 
Facilities 

to owners and operators of 
hazardous waste treatment, 
storage, and disposal facilities. 

Specific 

35 IAC Part 
725: Interim 
Status 
Standards for 
Owners and 
Operators of 
Hazardous 
Waste 
Treatment, 
Storage, and 
Disposal 
Facilities 

Provides minimum standards 
that define the acceptable 
management of hazardous 
waste during the period of 
interim status and until 
certification of final closure, or 
until post-closure care 
responsibility is fulfilled. 

Action-
Specific 

NA NA NA NA  

35 IAC Part 
726, Subpart 
C: Standards 

Provides regulations to 
recyclable materials that are 
applied to or placed on the 

Action-
Specific 

NA NA NA NA NA
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Relevant and 
Appropriate 
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Description Type of 
ARAR 

OU2 Soil MIA Area 

Alternative 
1  No 

Action 

Alternative 2  
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+ On-site 
Consolidation 
under a Soil 

Cover 

Alternative 
3  Ex Situ 
Chemical 

Stabilization

Alternative 4  
Soil 

Excavation + 
Ex Situ 

Treatment 
by Soil 

Washing 

Alternative 
5  Soil 

Excavation 
+ Off-site 
Disposal 

for the 
Management 
of Specific 
Hazardous 
Waste and 
Specific Types 
of Hazardous 
Waste 
Management 
Facilities; 
Recyclable 
Materials 
Used in a 
Manner 
Constituting 
Disposal 

land, with or without mixing 
with any other substances. 

35 IAC Part 
728:  Land 
Disposal 
Restrictions 

Provides the land disposal 
restrictions for wastes disposed 
of in Illinois.   Generally these 
regulations are equivalent to 
the equivalent federal 
regulations (Land disposal 
regulations, 40 CFR 268.2) 

Action-
Specific 

NA  NA NA 

35 IAC Part 
729:  

Provides regulation which 
prohibits the disposal of 

Chemical- 
Specific 

NA  NA NA 
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Potentially 
Applicable or 
Relevant and 
Appropriate 

Requirements 

Description Type of 
ARAR 

OU2 Soil MIA Area 

Alternative 
1  No 

Action 

Alternative 2  
Soil Excavation 

+ On-site 
Consolidation 
under a Soil 
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Alternative 
3  Ex Situ 
Chemical 

Stabilization

Alternative 4  
Soil 

Excavation + 
Ex Situ 

Treatment 
by Soil 

Washing 

Alternative 
5  Soil 

Excavation 
+ Off-site 
Disposal 

Prohibited 
Hazardous 
Waste in Land 
Disposal Units 

certain types of hazardous 
waste in hazardous waste 
disposal units. 

Action-
Specific 

35 IAC Part 
740: Site 
Remediation 
Program, 
§740.535,
Establishment 
of Soil 
Remediation 
Zones 

Presents state requirements for 
the site remediation program 
and specific requirements for 
establishment of soil 
management zones (SMZ).  
SMZs can be used for on-site 
placement of contaminated 
soils for structural fill, land 
reclamation, or consolidation 
of contaminated soils within a 
remediation site.   

Action-
Specific 

NA  NA NA NA 

35 IAC Part 
742:  Tiered 
Approach to 
Correction 
Action 
Objectives 

Provides default cleanup 
objectives and a methodology 
for developing site-specific 
cleanup objectives. 

Chemical-
Specific 

X    

35 IAC Part 
807.305c and 
807.502:  
Final Cover 

Provides information on solid 
and special waste management 
requirements.  

Action-
Specific 

NA NA NA NA 
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Potentially 
Applicable or 
Relevant and 
Appropriate 

Requirements 

Description Type of 
ARAR 

OU2 Soil MIA Area 

Alternative 
1  No 

Action 

Alternative 2  
Soil Excavation 

+ On-site 
Consolidation 
under a Soil 

Cover 

Alternative 
3  Ex Situ 
Chemical 

Stabilization

Alternative 4  
Soil 

Excavation + 
Ex Situ 

Treatment 
by Soil 

Washing 

Alternative 
5  Soil 

Excavation 
+ Off-site 
Disposal 

and Closure 
Standards  
77 IAC Part 
920: Illinois 
Water Well 
Construction 
Code 

Presents the minimum 
standards for location, 
construction and modification 
of water wells, monitoring 
wells, and closed loop wells.  

Action-
Specific 

NA  NA NA NA

62 IAC Part 
2501: 
Abandoned 
Mined Lands 
Reclamation  

Presents the program for 
reclamation of Abandoned 
Mined Lands in order to 
restore lands and waters to 
productive use.  

Location-
Specific 

NA NA NA NA NA

ILLINOIS UNIFORM ENVIRONMENTAL COVENANTS ACT 
765 ILCS 122: 
Illinois 
Uniform 
Covenants Act 

Establishes requirements for 
restricting groundwater use on 
NPL sites within Illinois. 

Action-
Specific 

NA NA NA NA NA

ILLINOIS  ABANDONED MINED LANDS AND WATER RECLAMATION ACT 
20 ILCS 1920: 
Abandoned 
Mined Lands 
and Water 
Reclamation 

Presents the program for 
reclamation of abandoned 
mined lands in order to restore 
lands and waters to productive 
use.  

Location-
Specific 

NA NA NA NA NA
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Potentially 
Applicable or 
Relevant and 
Appropriate 

Requirements 

Description Type of 
ARAR 

OU2 Soil MIA Area 

Alternative 
1  No 

Action 

Alternative 2  
Soil Excavation 

+ On-site 
Consolidation 
under a Soil 

Cover 

Alternative 
3  Ex Situ 
Chemical 

Stabilization

Alternative 4  
Soil 

Excavation + 
Ex Situ 

Treatment 
by Soil 

Washing 

Alternative 
5  Soil 

Excavation 
+ Off-site 
Disposal 

Act 
EXEMPTIONS/EXCLUSIONS 
Solid Wastes 
which are Not 
Hazardous 
Wastes: 40 
CFR 
261.4(b)(7)(II)
(T), 35 IAC 
Part 721 

Solid wastes are excluded as 
hazardous waste based on their 
origin. “Slag from primary 
zinc processing” is listed as an 
excluded solid waste material 
and is therefore not considered 
to be hazardous. 

Action-
Specific 

NA NA NA NA NA

Notes: 

NA Not Applicable 
 Alternative complies with ARAR
X Alternative does not comply with ARAR
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TABLE 4.3.3-2
OU2 SOIL MIA AREA ALTERNATIVES COST COMPARISON

MATTHIESSEN AND HEGELER ZINC COMPANY SITE

OU2 Soil MIA Area Alternatives
Estimate Category

Alt 1: No Action Alt 2: Soil Excavation + On-Site Consolidation 
Under a Soil Cover + Institutional Controls Alt 3: Ex Situ Chemical Stabilization Alt 4: Soil Excavation + Ex Situ Treatment by Soil 

Washing Alt 5: Soil Excavation + Off-site Disposal

1E-04 1E-05 1E-06 1E-04 1E-05 1E-06 1E-04 1E-05 1E-06 1E-04 1E-05 1E-06 1E-04 1E-05 1E-06

Construction $0 $0 $0 $22,039,000 $22,610,900 $23,476,900 $48,171,500 $49,625,500 $54,801,500 $119,359,500 $122,879,500 $137,729,500 $81,296,500 $83,955,500 $93,114,500
Engineering and Construction Mgmt. $0 $0 $0 $5,829,000 $6,020,000 $6,249,000 $12,079,000 $12,444,000 $13,754,000 $29,533,000 $30,402,000 $34,088,000 $19,938,000 $20,610,000 $22,866,000
Operations and Maintenance $19,000 $19,000 $19,000 $382,000 $382,000 $382,000 $85,000 $85,000 $85,000 $52,000 $52,000 $52,000 $52,000 $52,000 $52,000

Subtotal $19,000 $19,000 $19,000 $28,250,000 $29,012,900 $30,107,900 $60,335,500 $62,154,500 $68,640,500 $148,944,500 $153,333,500 $171,869,500 $101,286,500 $104,617,500 $116,032,500
Contingency (20%) $4,000 $4,000 $4,000 $5,650,000 $5,803,000 $6,022,000 $12,067,000 $12,431,000 $13,728,000 $29,789,000 $30,667,000 $34,374,000 $20,257,000 $20,924,000 $23,207,000

Total $23,000 $23,000 $23,000 $33,900,000 $34,816,000 $36,130,000 $72,403,000 $74,586,000 $82,369,000 $178,734,000 $184,001,000 $206,244,000 $121,544,000 $125,542,000 $139,240,000



TABLE 4.3.3-3 
OU2 Soil MIA Sustainability Analysis 

Matthiessen and Hegeler Zinc Company Site 
LaSalle, Illinois 

Sustainability Criteria 

OU2 Soil Former Main Industrial Area 1 

Alternative 1  
 No Action 

Alternative 2   
Soil Excavation + 

On-site 
Consolidation 

under a Soil Cover 

Alternative 3  
In Situ Chemical 

Stabilization 

Alternative 4 
Soil Excavation 

+ Ex Situ 
Treatment by 
Soil Washing 

Alternative 5 
Soil Excavation 

+ Off-site 
Disposal 

Reduce air pollutant emissions and 
greenhouse gas production 5 3 3 2 2

Minimize impacts to water quality and 
water resources 5 3 3 2 3

Support sustainable human and 
ecological use and reuse of remediated 
land 

1 3 4 5 5

Minimize material use and waste 
production 5 4 3 1 1

Conserve natural resources and energy 5 3 2 2 2

Total 21 16 15 12 13 

Notes: 

NA Not Applicable 
1. Alternatives are scored against the sustainability criteria on a scale of 1-5, with 5 being the most sustainable option.
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Estimate Category Cost
Risk Level 1E-04 1E-05 1E-06

REMEDY CONSTRUCTION
ENGINEERING & CONSTRUCTION MANAGEMENT $0 $0 $0

OPERATIONS AND MAINTENANCE $19,000 $19,000 $19,000
Project Subtotal $19,000 $19,000 $19,000

20% Contingency $4,000 $4,000 $4,000

Project Total $23,000 $23,000 $23,000

TABLE 4.3.3.1-1
OU2 SOIL MIA ALTERNATIVE 1 COST

NO ACTION
MATTHIESSEN AND HEGELER ZINC COMPANY SITE
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Estimate Category Cost
Risk Level 1E-04 1E-05 1E-06

REMEDY CONSTRUCTION
Preconstruction Activities $418,000 $418,000 $418,000
Site Preparation & Access $3,384,000 $3,502,000 $3,662,000
Physical Hazard Removal $4,483,900 $4,483,900 $4,483,900
Institutional Controls $35,000 $35,000 $35,000
Contaminated Soil Excavation and Backfilling $9,105,000 $9,432,000 $9,959,000
Contaminated Soil Consolidation or Disposal $1,123,000 $1,163,000 $1,223,000
Capping/Cover/Liner $488,000 $506,000 $532,000
Runoff Diversion & Erosion Control (Permanent) $63,100 $64,000 $66,000
Surface Water Control Structures & Piping $61,000 $61,000 $61,000
Topsoil Cover & Revegetation $1,041,000 $959,000 $975,000
Site Restoration and Final Survey $22,000 $22,000 $22,000
Contractor's Oversight, H&S, Surveying $1,815,000 $1,965,000 $2,040,000

Construction Subtotal $22,039,000 $22,610,900 $23,476,900
ENGINEERING & CONSTRUCTION MANAGEMENT $5,829,000 $6,020,000 $6,249,000

OPERATIONS AND MAINTENANCE $382,000 $382,000 $382,000
Project Subtotal $28,250,000 $29,012,900 $30,107,900

20% Contingency $5,650,000 $5,803,000 $6,022,000

Project Total $33,900,000 $34,816,000 $36,130,000

TABLE 4.3.3.2-1
OU2 SOIL MIA ALTERNATIVE 2 COST

SOIL EXCAVATION + ON-SITE CONSOLIDATION UNDER A SOIL 

MATTHIESSEN AND HEGELER ZINC COMPANY SITE
COVER + INSTITUTIONAL CONTROLS
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Estimate Category Cost
Risk Level 1E-04 1E-05 1E-06

REMEDY CONSTRUCTION
Preconstruction Activities $454,000 $454,000 $454,000
Site Preparation & Access $5,091,000 $5,264,000 $5,978,000
Physical Hazard Removal $7,247,500 $7,247,500 $7,247,500
Ex Situ Chemical Stabillization $32,305,000 $33,502,000 $37,637,000
Topsoil Cover & Revegetation $637,000 $646,000 $673,000
Site Restoration and Final Survey $22,000 $22,000 $22,000
Contractor's Oversight, H&S, Surveying $2,415,000 $2,490,000 $2,790,000

Construction Subtotal $48,171,500 $49,625,500 $54,801,500
ENGINEERING & CONSTRUCTION MANAGEMENT $12,079,000 $12,444,000 $13,754,000

OPERATIONS AND MAINTENANCE $85,000 $85,000 $85,000
Project Subtotal $60,335,500 $62,154,500 $68,640,500

20% Contingency $12,067,000 $12,431,000 $13,728,000

Project Total $72,403,000 $74,586,000 $82,369,000

TABLE 4.3.3.3-1
OU2 SOIL MIA ALTERNATIVE 3 COST
EX SITU CHEMICAL STABILIZATION

MATTHIESSEN AND HEGELER ZINC COMPANY SITE
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Estimate Category Cost
Risk Level 1E-04 1E-05 1E-06

REMEDY CONSTRUCTION
Preconstruction Activities $418,000 $418,000 $418,000
Site Preparation & Access $6,223,000 $6,428,000 $7,299,000
Physical Hazard Removal $7,247,500 $7,247,500 $7,247,500
Contaminated Soil Excavation and Backfilling $6,483,000 $6,719,000 $7,549,000
Contaminated Soil Washing $93,748,000 $96,677,000 $109,151,000
Topsoil Cover & Revegetation $103,000 $103,000 $103,000
Site Restoration and Final Survey $22,000 $22,000 $22,000
Contractor's Oversight, H&S, Surveying $5,115,000 $5,265,000 $5,940,000

Construction Subtotal $119,359,500 $122,879,500 $137,729,500
ENGINEERING & CONSTRUCTION MANAGEMENT $29,533,000 $30,402,000 $34,088,000

OPERATIONS AND MAINTENANCE $52,000 $52,000 $52,000
Project Subtotal $148,944,500 $153,333,500 $171,869,500

20% Contingency $29,789,000 $30,667,000 $34,374,000

Project Total $178,734,000 $184,001,000 $206,244,000

TABLE 4.3.3.4-1
OU2 SOIL MIA ALTERNATIVE 4 COST

SOIL EXCAVATION + EX-SITU TREATMENT BY SOIL WASHING
MATTHIESSEN AND HEGELER ZINC COMPANY SITE
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Estimate Category Cost
Risk Level 1E-04 1E-05 1E-06

REMEDY CONSTRUCTION
Preconstruction Activities $418,000 $418,000 $418,000
Site Preparation & Access $5,342,000 $5,545,000 $6,283,000
Physical Hazard Removal $7,247,500 $7,247,500 $7,247,500
Contaminated Soil Excavation and Backfilling $15,036,000 $15,612,000 $17,638,000
Contaminated Soil Consolidation or Disposal $48,867,000 $50,574,000 $56,525,000
Topsoil Cover & Revegetation $1,349,000 $1,372,000 $1,441,000
Site Restoration and Final Survey $22,000 $22,000 $22,000
Contractor's Oversight, H&S, Surveying $3,015,000 $3,165,000 $3,540,000

Construction Subtotal $81,296,500 $83,955,500 $93,114,500
ENGINEERING & CONSTRUCTION MANAGEMENT $19,938,000 $20,610,000 $22,866,000

OPERATIONS AND MAINTENANCE $52,000 $52,000 $52,000
Project Subtotal $101,286,500 $104,617,500 $116,032,500

20% Contingency $20,257,000 $20,924,000 $23,207,000

Project Total $121,544,000 $125,542,000 $139,240,000

TABLE 4.3.3.5-1
OU2 SOIL MIA ALTERNATIVE 5 COST

SOIL EXCAVATION + OFF-SITE DISPOSAL
MATTHIESSEN AND HEGELER ZINC COMPANY SITE
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OU2 Soil N Compliance with ARARs  

Matthiessen and Hegeler Zinc Company Site, OU2 
LaSalle, LaSalle County, Illinois 

Page 1 of 19 

Potentially 
Applicable or 
Relevant and 
Appropriate 

Requirements 

Description 

Type of 
ARAR 

OU2 Soil N Area 

Alternative 
1  No 

Action 

Alternative 2  
Institutional 
Controls 

Alternative 3  
Phytoremediation 

+ Institutional 
Controls 

Alternative 4  
Soil 

Excavation + 
On-Site 

Consolidation 
under a Soil 

Cover 

Alternative 
5  Soil 

Excavation 
+ Off-site 
Disposal 

TOXIC SUBSTANCES CONTROL ACT (TSCA) 
15 United 
States Code 
(USC) §2601-
2629; 40 CFR 
Part 761 

TSCA gives requirements 
in dealing with 
polychlorinated biphenyls 
(PCBs), lead, and asbestos 
including soils 
contaminated with PCBs, 
lead, or asbestos. 

Chemical-
Specific 

Action-
Specific 

NA NA    

SAFE DRINKING WATER ACT (SDWA) of 1974 
40 CFR Parts 
141.60 – 
141.63 and 
141.50 – 
141.52 

The National Primary 
Drinking Water 
Regulations establish 
Maximum Contaminant 
Levels (MCL) and 
Maximum Contaminant 
Level Goals (MCLG) for 
several common organic 
and inorganic 
contaminants for public 
drinking water systems.  
MCLs specify the 
maximum permissible 
concentrations of 
contaminants in public 
drinking water supplies.  

Chemical-
Specific 

NA NA NA NA NA
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Potentially 
Applicable or 
Relevant and 
Appropriate 

Requirements 

Description 

Type of 
ARAR 

OU2 Soil N Area 

Alternative 
1  No 

Action 

Alternative 2  
Institutional 
Controls  

Alternative 3  
Phytoremediation 

+ Institutional 
Controls 

Alternative 4  
Soil 

Excavation + 
On-Site 

Consolidation 
under a Soil 

Cover 

Alternative 
5  Soil 

Excavation 
+ Off-site 
Disposal 

MCLs are federally 
enforceable standards 
based in part on the 
availability and cost of 
treatment techniques.  
MCLGs specify the 
maximum concentration at 
which no known or 
anticipated adverse effect 
on humans will occur.  
MCLGs are non-
enforceable health based 
goals set equal to or lower 
than MCLs. 

FLOODPLAIN MANAGEMENT EXECUTIVE ORDER  11988 
40 CFR Part 6, 
Appendix A 

Requires federal agencies 
to evaluate the potential 
adverse effects associated 
with direct and indirect 
development of a 
floodplain.  Alternatives 
that involve modification/ 
construction within a 
floodplain may not be 
selected unless a 

Location-
Specific 

NA NA NA NA NA
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Potentially 
Applicable or 
Relevant and 
Appropriate 

Requirements 

Description 

Type of 
ARAR 

OU2 Soil N Area 

Alternative 
1  No 

Action 

Alternative 2  
Institutional 
Controls  

Alternative 3  
Phytoremediation 

+ Institutional 
Controls 

Alternative 4  
Soil 

Excavation + 
On-Site 

Consolidation 
under a Soil 

Cover 

Alternative 
5  Soil 

Excavation 
+ Off-site 
Disposal 

determination is made that 
no practical alternative 
exists.  If no practical 
alternative exists, potential 
harm must be minimized 
and action taken to restore 
and preserve the natural 
and beneficial values of 
the floodplain. 

CLEAN WATER ACT (CWA) OF 1977 
Protection of 
Wetlands 
Executive 
Order 11990 
[40 CFR Part 6, 
Appendix A] 

Under this Order, federal 
agencies are required to 
minimize the destruction, 
loss, or degradation of 
wetlands, and preserve and 
enhance natural and 
beneficial values of 
wetlands.  If remediation 
is required within wetland 
areas and no practical 
alternative exists, potential 
harm must be minimized 
and action taken to restore 
natural and beneficial 
values. 

Location-
Specific 

NA NA NA NA NA
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Potentially 
Applicable or 
Relevant and 
Appropriate 

Requirements 

Description 

Type of 
ARAR 

OU2 Soil N Area 

Alternative 
1  No 

Action 

Alternative 2  
Institutional 
Controls 

Alternative 3  
Phytoremediation 

+ Institutional 
Controls 

Alternative 4  
Soil 

Excavation + 
On-Site 

Consolidation 
under a Soil 

Cover 

Alternative 
5  Soil 

Excavation 
+ Off-site 
Disposal 

National 
Pollutant 
Discharge 
Elimination 
System 
(NPDES) 
33 USC §1251-
1387, CWA 
NPDES Permit 
Program (40 
CFR Part 122) 

Regulates discharges of 
pollutants to navigable 
waters. 

Action-
Specific 

Chemical-
Specific 

NA NA   

CWA,  40 CFR 
Part 230, 
§404(b)(1):
Guidelines for 
Specification of 
Disposal Sites 
for Dredged or 
Fill Material 

Establishes a permit 
program to regulate the 
discharge of dredged or fill 
material into the waters of 
the U.S., including 
wetlands. 

Action-
Specific 

Location-
Specific 

NA NA NA NA NA

Federal Water 
Pollution 
Control Act 
§401: Water
Quality 

Establishes a permit 
program to regulate a 
discharge into the 
navigable waters of the 
U.S., including wetlands. 

Chemical-
Specific 

NA NA NA NA NA
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Potentially 
Applicable or 
Relevant and 
Appropriate 

Requirements 

Description 

Type of 
ARAR 

OU2 Soil N Area 

Alternative 
1  No 

Action 

Alternative 2  
Institutional 
Controls  

Alternative 3  
Phytoremediation 

+ Institutional 
Controls 

Alternative 4  
Soil 

Excavation + 
On-Site 

Consolidation 
under a Soil 

Cover 

Alternative 
5  Soil 

Excavation 
+ Off-site 
Disposal 

Certification 

Water Quality 
Standards, 40 
CFR Part 
131.11 

Establishes that states 
must adopt water quality 
criteria that protect the 
designated use. States 
must also review water 
quality data to identify 
water bodies where toxic 
pollutants may be 
adversely affecting water 
quality 

Chemical-
Specific 

NA NA NA NA NA

CWA, §304 
(a)(1): Water 
Quality Criteria 

Establishes guidelines for 
water quality criteria for 
receiving waters 

Chemical-
Specific 

NA NA NA NA NA

FISH AND WILDLIFE COORDINATION ACT 
Fish and 
Wildlife 
Coordination 
Act; 16 USC 
§661 et seq.
16 USC 742a 
16 USC 2901 
40 CFR Part 6, 
Subpart 6.302 

Actions that affect 
species/habitat require 
consultation with U.S. 
Department of Interior, 
U.S. Fish and Wildlife 
Service, and National 
Marine Fisheries Service, 
and/or state agencies, as 
appropriate, to ensure that 

Location-
Specific 

NA NA NA NA NA
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Potentially 
Applicable or 
Relevant and 
Appropriate 

Requirements 

Description 

Type of 
ARAR 

OU2 Soil N Area 

Alternative 
1  No 

Action 

Alternative 2  
Institutional 
Controls  

Alternative 3  
Phytoremediation 

+ Institutional 
Controls 

Alternative 4  
Soil 

Excavation + 
On-Site 

Consolidation 
under a Soil 

Cover 

Alternative 
5  Soil 

Excavation 
+ Off-site 
Disposal 

50 CFR Part 
402 

proposed actions do not 
jeopardize the continued 
existence of the species or 
adversely modify or 
destroy critical habitat.  
The effects of water-
related projects on fish and 
wildlife resources must be 
considered.  Action must 
be taken to prevent, 
mitigate, or compensate 
for project-related 
damages or losses to fish 
and wildlife resources.  
Consultation with the 
responsible agency is also 
strongly recommended for 
on-site actions.  Under 40 
CFR Part 300.38, these 
requirements apply to all 
response activities under 
the National Contingency 
Plan. 

RESOURCE CONSERVATION AND RECOVERY ACT OF 1976 
Off-site Land Soil and/or sediment that Action- NA NA NA NA 



TABLE 4.3.4-1 
OU2 Soil N Compliance with ARARs  

Matthiessen and Hegeler Zinc Company Site, OU2 
LaSalle, LaSalle County, Illinois 

Page 7 of 19 

Potentially 
Applicable or 
Relevant and 
Appropriate 

Requirements 

Description 

Type of 
ARAR 

OU2 Soil N Area 

Alternative 
1  No 

Action 

Alternative 2  
Institutional 
Controls 

Alternative 3  
Phytoremediation 

+ Institutional 
Controls 

Alternative 4  
Soil 

Excavation + 
On-Site 

Consolidation 
under a Soil 

Cover 

Alternative 
5  Soil 

Excavation 
+ Off-site 
Disposal 

Disposal  
Subtitle C 
[40 CFR Parts 
260-268] 

is excavated for off-site 
disposal and constitutes a 
hazardous waste must be 
managed in accordance 
with the requirements of 
RCRA. 

Specific 

Off-site Land 
Disposal  
Subtitle D 
[40 CFR Part 
258] 

Criteria for Municipal 
Solid Waste Landfills, 
establishes requirements 
for the operation of 
landfills accepting non-
hazardous solid waste.  
These requirements would 
be applicable to facilities 
used for the disposal of 
non-hazardous soil and/or 
sediment.   

Action-
Specific 

NA NA NA NA 

Criteria for 
Municipal Solid 
Waste Landfills 
for Site 
Capping  
[40 CFR Part 
258, Subpart F] 

Provides minimum 
standards for cover 
systems at solid waste 
disposal facilities. 

Action-
Specific 

NA NA NA   

ENDANGERED SPECIES ACT 



TABLE 4.3.4-1 
OU2 Soil N Compliance with ARARs  

Matthiessen and Hegeler Zinc Company Site, OU2 
LaSalle, LaSalle County, Illinois 

Page 8 of 19 

Potentially 
Applicable or 
Relevant and 
Appropriate 

Requirements 

Description 

Type of 
ARAR 

OU2 Soil N Area 

Alternative 
1  No 

Action 

Alternative 2  
Institutional 
Controls 

Alternative 3  
Phytoremediation 

+ Institutional 
Controls 

Alternative 4  
Soil 

Excavation + 
On-Site 

Consolidation 
under a Soil 

Cover 

Alternative 
5  Soil 

Excavation 
+ Off-site 
Disposal 

Endangered 
Species Act [16 
USC 1531]; 50 
CFR Part 200 

Requires that federal 
agencies ensure that any 
action authorized, funded, 
or carried out by the 
agency is not likely to 
jeopardize the continued 
existence of any 
threatened or endangered 
species or adversely 
modify critical habitat. 

Location- 
Specific 

NA NA NA NA NA

NATIONAL HISTORIC PRESERVATION ACT 
National 
Historic 
Preservation 
Act 
[16 USC 661 et 
seq] 36 CFR 
Part 65 

Establishes procedures to 
provide for preservation of 
scientific, historical, and 
archaeological data that 
might be destroyed 
through alteration of 
terrain as a result of a 
federal construction 
project or a federally 
licensed activity or 
program.  If scientific, 
historical, or 
archaeological artifacts are 
discovered at the site, 

Location- 
Specific 

NA     
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Potentially 
Applicable or 
Relevant and 
Appropriate 

Requirements 

Description 

Type of 
ARAR 

OU2 Soil N Area 

Alternative 
1  No 

Action 

Alternative 2  
Institutional 
Controls  

Alternative 3  
Phytoremediation 

+ Institutional 
Controls 

Alternative 4  
Soil 

Excavation + 
On-Site 

Consolidation 
under a Soil 

Cover 

Alternative 
5  Soil 

Excavation 
+ Off-site 
Disposal 

work in the area of the site 
affected by such discovery 
will be halted pending a 
completion of any data 
recovery and preservation 
activities required pursuant 
to the act and any 
implementing regulations. 

RIVERS AND HARBORS ACT OF 1899 
Rivers and 
Harbors Act of 
1899 [33 USC 
401 et seq] 
33 USC 403 
33 CFR Part 
322 

Requires approval from 
United States Army Corps 
of Engineers (USACE) for 
dredging and filling work 
performed in a navigable 
waterway of the US.  
Activities that could 
impede navigation and 
commerce are prohibited. 

Action- 
Specific 

NA NA NA NA NA

DEPARTMENT OF TRANSPORTATION 
Requirements 
for the 
Transport of 
Hazardous 
Materials [49 
CFR 172] 

Transportation of 
hazardous materials on 
public roadways must 
comply with the 
requirements. 

Action-
Specific 

NA NA NA NA 
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Potentially 
Applicable or 
Relevant and 
Appropriate 

Requirements 

Description 

Type of 
ARAR 

OU2 Soil N Area 

Alternative 
1  No 

Action 

Alternative 2  
Institutional 
Controls  

Alternative 3  
Phytoremediation 

+ Institutional 
Controls 

Alternative 4  
Soil 

Excavation + 
On-Site 

Consolidation 
under a Soil 

Cover 

Alternative 
5  Soil 

Excavation 
+ Off-site 
Disposal 

OTHER FEDERAL GUIDELINES TO BE CONSIDERED 
Integrated Risk 
Information 
System (IRIS) 

Risk reference doses 
(RfD) are estimates of 
daily exposure levels that 
are unlikely to cause 
significant adverse non-
carcinogenic health effects 
over a lifetime.  Cancer 
Slope Factors (CSF) are 
used to compute the 
incremental cancer risk 
from exposure to site 
contaminants and 
represent the most up-to-
date information on cancer 
risk from US EPA’s 
Carcinogen Assessment 
Group. 

Chemical -
Specific 

X    

EPA Regional 
Screening 
Levels (RSL)  

EPA Regional Screening 
Levels (RSLs and 
associated guidance 
necessary to calculate 
them) are risk-based tools 
for evaluating and 
cleaning up contaminated 

Chemical-
Specific 

X    
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Potentially 
Applicable or 
Relevant and 
Appropriate 

Requirements 

Description 

Type of 
ARAR 

OU2 Soil N Area 

Alternative 
1  No 

Action 

Alternative 2  
Institutional 
Controls  

Alternative 3  
Phytoremediation 

+ Institutional 
Controls 

Alternative 4  
Soil 

Excavation + 
On-Site 

Consolidation 
under a Soil 

Cover 

Alternative 
5  Soil 

Excavation 
+ Off-site 
Disposal 

sites.  The RSLs represent 
Agency guidelines and are 
not legally enforceable 
standards. 

ILLINOIS ENVIRONMENTAL PROTECTION ACT / ILLINOIS ADMINISTRATIVE CODE 
35 IAC Part 
228.141: 
Asbestos  

Provides requirements for 
demolition of structures 
which contain asbestos 
fibers. 

Action-
Specific 

NA NA NA NA NA

35 IAC 
212.301: 
Visible and 
Particulate 
Matter 
Emissions, 
Subpart K: 
Fugitive 
Particulate 
Matter  

Presents regulation of 
fugitive particulate matter 
emissions from any 
process occurring on-site. 

Action-
Specific 

NA NA   

Title 35 of the 
Illinois 
Administrative 
Code (35 IAC) 
Part 302: Water 
Quality 

Establishes general use 
standards to protect 
Illinois water for aquatic 
life, wildlife, agricultural 
use, secondary contact use, 
most industrial uses, and 

Chemical-
specific 

NA NA NA NA NA
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Potentially 
Applicable or 
Relevant and 
Appropriate 

Requirements 

Description 

Type of 
ARAR 

OU2 Soil N Area 

Alternative 
1  No 

Action 

Alternative 2  
Institutional 
Controls  

Alternative 3  
Phytoremediation 

+ Institutional 
Controls 

Alternative 4  
Soil 

Excavation + 
On-Site 

Consolidation 
under a Soil 

Cover 

Alternative 
5  Soil 

Excavation 
+ Off-site 
Disposal 

Standards, 
Subpart B: 
General Use 
Water Quality 
Standards 

to ensure the aesthetic 
quality of the aquatic 
environment. 

35 IAC Part 
303, Subparts A 
and B: Water 
Use 
Designations 
and site-
specific Water 
Quality 
Standards 

Establishes water use 
designations which 
determine, for a given 
body of water, which set 
of 35 IAC Part 302 water 
quality standards applies. 

Location-
specific 

NA NA NA NA NA

35 IAC Part 
304: Water 
Pollution - 
General 
Effluent 
Standards 

Provides the regulations 
pertaining to the maximum 
concentrations of various 
contaminants that may be 
discharged to the waters of 
the State of Illinois. The 
section contains general 
effluent limitations and 
site-specific rules and 
exceptions not of general 
applicability.  

Chemical-
specific 

NA NA NA NA NA
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Potentially 
Applicable or 
Relevant and 
Appropriate 

Requirements 

Description 

Type of 
ARAR 

OU2 Soil N Area 

Alternative 
1  No 

Action 

Alternative 2  
Institutional 
Controls 

Alternative 3  
Phytoremediation 

+ Institutional 
Controls 

Alternative 4  
Soil 

Excavation + 
On-Site 

Consolidation 
under a Soil 

Cover 

Alternative 
5  Soil 

Excavation 
+ Off-site 
Disposal 

35 IAC Parts 
309.202 and 
309.203: Water 
Pollution 
Permits -  
Construction 
and Operating 
Permits 

Provides regulations 
pertaining to the issuance 
of permits for the 
construction, modification 
and operation of treatment 
works, pretreatment 
works, sewers, wastewater 
sources and other 
discharges which are not 
required to have NPDES 
Permits.  

Action-
specific 

NA NA NA NA NA

35 IAC Part 
406: Mine 
Waste Effluent 
and Water 
Quality 
Standards 

This section provides 
standards for discharges 
from mines.  Mine 
discharge can include 
seepage from mine or 
mine refuse areas, and 
effluent from processing 
and milling or mineral 
preparation plants.   

Location- 
Specific 

NA NA NA NA NA

35 IAC Part 
611: Primary 
Drinking Water 
Standards 

This section provides the 
standards for public 
drinking water in Illinois. 

Chemical-
Specific 

NA NA NA NA NA
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Potentially 
Applicable or 
Relevant and 
Appropriate 

Requirements 

Description 

Type of 
ARAR 

OU2 Soil N Area 

Alternative 
1  No 

Action 

Alternative 2  
Institutional 
Controls  

Alternative 3  
Phytoremediation 

+ Institutional 
Controls 

Alternative 4  
Soil 

Excavation + 
On-Site 

Consolidation 
under a Soil 

Cover 

Alternative 
5  Soil 

Excavation 
+ Off-site 
Disposal 

35 IAC Part 
620: 
Groundwater 
Quality 

These regulations provide 
the standards for 
groundwater quality in 
Illinois. 

Chemical- 
Specific 

NA NA NA NA NA

35 IAC Part 
720: Hazardous 
Waste 
Management 
System: 
General 

Provides definitions of 
terms, general standards, 
and overview information 
applicable to 35 IAC 720 
through 728, 733, 738, and 
739. 

Chemical- 
Specific 

Action-
Specific 

NA NA NA NA  

35 IAC Part 
721: 
Identification of 
Hazardous 
Waste 

Provides regulations 
pertaining to the 
identification of hazardous 
waste. 

Chemical- 
Specific 

NA NA NA NA  

35 IAC Part 
722: Standards 
Applicable to 
Generators of 
Hazardous 
Waste 

Provides regulations 
pertaining to the 
generation of hazardous 
waste. 

Action-
Specific 

NA NA NA NA 

35 IAC Part 
723: Standards 
Applicable to 
Transporters of 

Provides standards 
applicable to transporters 
of hazardous waste. 

Action- 
Specific 

NA NA NA NA 
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Potentially 
Applicable or 
Relevant and 
Appropriate 

Requirements 

Description 

Type of 
ARAR 

OU2 Soil N Area 

Alternative 
1  No 

Action 

Alternative 2  
Institutional 
Controls 

Alternative 3  
Phytoremediation 

+ Institutional 
Controls 

Alternative 4  
Soil 

Excavation + 
On-Site 

Consolidation 
under a Soil 

Cover 

Alternative 
5  Soil 

Excavation 
+ Off-site 
Disposal 

Hazardous 
Waste 
35 IAC Part 
724: Standards 
Applicable to 
Owners and 
Operators of 
Hazardous 
Waste 
Treatment, 
Storage, and 
Disposal 
Facilities 

Provides standards 
applicable to owners and 
operators of hazardous 
waste treatment, storage, 
and disposal facilities. 

Action- 
Specific 

NA NA NA NA  

35 IAC Part 
725: Interim 
Status 
Standards for 
Owners and 
Operators of 
Hazardous 
Waste 
Treatment, 
Storage, and 
Disposal 
Facilities 

Provides minimum 
standards that define the 
acceptable management of 
hazardous waste during 
the period of interim status 
and until certification of 
final closure, or until post-
closure care responsibility 
is fulfilled. 

Action-
Specific 

NA NA NA NA 
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Potentially 
Applicable or 
Relevant and 
Appropriate 

Requirements 

Description 

Type of 
ARAR 

OU2 Soil N Area 

Alternative 
1  No 

Action 

Alternative 2  
Institutional 
Controls  

Alternative 3  
Phytoremediation 

+ Institutional 
Controls 

Alternative 4  
Soil 

Excavation + 
On-Site 

Consolidation 
under a Soil 

Cover 

Alternative 
5  Soil 

Excavation 
+ Off-site 
Disposal 

35 IAC Part 
726, Subpart C: 
Standards for 
the 
Management of 
Specific 
Hazardous 
Waste and 
Specific Types 
of Hazardous 
Waste 
Management 
Facilities; 
Recyclable 
Materials Used 
in a Manner 
Constituting 
Disposal 

Provides regulations to 
recyclable materials that 
are applied to or placed on 
the land, with or without 
mixing with any other 
substances. 

Action-
Specific 

NA NA NA NA NA

35 IAC Part 
728:  Land 
Disposal 
Restrictions 

Provides the land disposal 
restrictions for wastes 
disposed of in Illinois.   
Generally these 
regulations are equivalent 
to the equivalent federal 
regulations (Land disposal 

Action-
Specific 

NA NA NA NA 
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Potentially 
Applicable or 
Relevant and 
Appropriate 

Requirements 

Description 

Type of 
ARAR 

OU2 Soil N Area 

Alternative 
1  No 

Action 

Alternative 2  
Institutional 
Controls 

Alternative 3  
Phytoremediation 

+ Institutional 
Controls 

Alternative 4  
Soil 

Excavation + 
On-Site 

Consolidation 
under a Soil 

Cover 

Alternative 
5  Soil 

Excavation 
+ Off-site 
Disposal 

regulations, 40 CFR 
268.2) 

35 IAC Part 
729:  Prohibited 
Hazardous 
Waste in Land 
Disposal Units 

Provides regulation which 
prohibits the disposal of 
certain types of hazardous 
waste in hazardous waste 
disposal units. 

Chemical- 
Specific 

Action-
Specific 

NA NA NA NA 

35 IAC Part 
740: Site 
Remediation 
Program, 
§740.535,
Establishment 
of Soil 
Remediation 
Zones 

Presents state requirements 
for the site remediation 
program and specific 
requirements for 
establishment of soil 
management zones (SMZ).  
SMZs can be used for on-
site placement of 
contaminated soils for 
structural fill, land 
reclamation, or 
consolidation of 
contaminated soils within 
a remediation site.   

Action-
Specific 

NA NA NA  NA 

35 IAC Part 
742:  Tiered 
Approach to 
Correction 

Provides default cleanup 
objectives and a 
methodology for 
developing site-specific 

Chemical-
Specific 

X    
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Potentially 
Applicable or 
Relevant and 
Appropriate 

Requirements 

Description 

Type of 
ARAR 

OU2 Soil N Area 

Alternative 
1  No 

Action 

Alternative 2  
Institutional 
Controls 

Alternative 3  
Phytoremediation 

+ Institutional 
Controls 

Alternative 4  
Soil 

Excavation + 
On-Site 

Consolidation 
under a Soil 

Cover 

Alternative 
5  Soil 

Excavation 
+ Off-site 
Disposal 

Action 
Objectives 

cleanup objectives. 

35 IAC Part 
807.305c and 
807.502:  Final 
Cover and 
Closure 
Standards 

Provides information on 
solid and special waste 
management requirements. 

Action-
Specific 

NA NA NA NA 

77 IAC Part 
920: Illinois 
Water Well 
Construction 
Code 

Presents the minimum 
standards for location, 
construction and 
modification of water 
wells, monitoring wells, 
and closed loop wells.  

Action-
Specific 

NA NA NA NA NA

62 IAC Part 
2501: 
Abandoned 
Mined Lands 
Reclamation  

Presents the program for 
reclamation of Abandoned 
Mined Lands in order to 
restore lands and waters to 
productive use.  

Location-
Specific 

NA NA NA NA NA

ILLINOIS UNIFORM ENVIRONMENTAL COVENANTS ACT 
765 ILCS 122: 
Illinois 
Uniform 

Establishes requirements 
for restricting groundwater 
use on NPL sites within 

Action-
Specific 

NA  NA NA NA
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Potentially 
Applicable or 
Relevant and 
Appropriate 

Requirements 

Description 

Type of 
ARAR 

OU2 Soil N Area 

Alternative 
1  No 

Action 

Alternative 2  
Institutional 
Controls  

Alternative 3  
Phytoremediation 

+ Institutional 
Controls 

Alternative 4  
Soil 

Excavation + 
On-Site 

Consolidation 
under a Soil 

Cover 

Alternative 
5  Soil 

Excavation 
+ Off-site 
Disposal 

Covenants Act Illinois. 
ILLINOIS  ABANDONED MINED LANDS AND WATER RECLAMATION ACT 
20 ILCS 1920: 
Abandoned 
Mined Lands 
and Water 
Reclamation 
Act 

Presents the program for 
reclamation of abandoned 
mined lands in order to 
restore lands and waters to 
productive use.  

Location-
Specific 

NA NA NA NA NA

EXEMPTIONS/EXCLUSIONS 
Solid Wastes 
which are Not 
Hazardous 
Wastes: 40 
CFR 
261.4(b)(7)(II)(
T), 35 IAC Part 
721 

Solid wastes are excluded 
as hazardous waste based 
on their origin. “Slag from 
primary zinc processing” 
is listed as an excluded 
solid waste material and is 
therefore not considered to 
be hazardous. 

Action-
Specific 

NA NA NA NA NA

Notes: 

NA Not Applicable 
 Alternative complies with ARAR
X Alternative does not comply with ARAR
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TABLE 4.3.4-2
OU2 SOIL N AREA ALTERNATIVES COST COMPARISON

MATTHIESSEN AND HEGELER ZINC COMPANY SITE

OU2 Soil N Area Alternatives
Estimate Category Alt 1: No Action Alt 2: Institutional Controls Alt 3: Phytoremediation + Institutional Controls Alt 4: Soil Excavation + On-site Consolidation

under a Soil Cover Alt 5: Soil Excavation + Off-site Disposal

1E-04 1E-05 1E-06 1E-04 1E-05 1E-06 1E-04 1E-05 1E-06 1E-04 1E-05 1E-06 1E-04 1E-05 1E-06

Construction $0 $0 $0 $59,000 $59,000 $59,000 $5,975,000 $6,624,000 $7,265,000 $4,344,000 $9,839,400 $13,020,700 $10,283,000 $23,327,000 $30,857,000
Engineering and Construction Mgmt. $0 $0 $0 $38,000 $38,000 $38,000 $3,034,000 $3,364,000 $3,691,000 $1,189,000 $2,513,000 $3,275,000 $2,555,000 $5,615,000 $7,377,000
Operations and Maintenance $19,000 $19,000 $19,000 $139,000 $139,000 $139,000 $139,000 $139,000 $139,000 $52,000 $52,000 $52,000 $52,000 $52,000 $52,000

Subtotal $19,000 $19,000 $19,000 $236,000 $236,000 $236,000 $9,148,000 $10,127,000 $11,095,000 $5,585,000 $12,404,400 $16,347,700 $12,890,000 $28,994,000 $38,286,000
Contingency (20%) $4,000 $4,000 $4,000 $47,000 $47,000 $47,000 $1,830,000 $2,025,000 $2,219,000 $1,117,000 $2,481,000 $3,270,000 $2,578,000 $5,799,000 $7,657,000

Total $23,000 $23,000 $23,000 $283,000 $283,000 $283,000 $10,978,000 $12,152,000 $13,314,000 $6,702,000 $14,885,000 $19,618,000 $15,468,000 $34,793,000 $45,943,000



TABLE 4.3.4-3 
OU2 Soil N Sustainability Analysis 

Matthiessen and Hegeler Zinc Company Site 
LaSalle, Illinois 

Sustainability Criteria 

OU2 Soil North Area 1 

Alternative 1  
 No Action 

Alternative 2  
Institutional 

Controls 

Alternative 3  
Phytoremediation + 

Institutional 
Controls 

Alternative 4 
Soil Excavation 

+ On-site 
Consolidation 
under a Soil 

Cover 

Alternative 5 
Soil Excavation 

+ Off-site 
Disposal 

Reduce air pollutant emissions and 
greenhouse gas production 5 5 4 3 2

Minimize impacts to water quality and 
water resources 5 5 3 3 3

Support sustainable human and 
ecological use and reuse of remediated 
land 

1 2 3 3 5

Minimize material use and waste 
production 5 5 3 4 1

Conserve natural resources and energy 5 5 4 3 2

Total 21 22 17 16 13 

Notes: 

NA Not Applicable 
1. Alternatives are scored against the sustainability criteria on a scale of 1-5, with 5 being the most sustainable option.
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Estimate Category Cost
Risk Level 1E-04 1E-05 1E-06

REMEDY CONSTRUCTION $0 $0 $0
ENGINEERING & CONSTRUCTION MANAGEMENT $0 $0 $0
OPERATIONS AND MAINTENANCE $19,000 $19,000 $19,000

Project Subtotal $19,000 $19,000 $19,000
20% Contingency $4,000 $4,000 $4,000

Project Total $23,000 $23,000 $23,000

TABLE 4.3.4.1-1
OU2 SOIL N ALTERNATIVE 1 COST

NO ACTION
MATTHIESSEN AND HEGELER ZINC COMPANY SITE
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Estimate Category Cost
Risk Level 1E-04 1E-05 1E-06

REMEDY CONSTRUCTION
Preconstruction Activities $24,000 $24,000 $24,000
Institutional Controls $35,000 $35,000 $35,000
Property Access Restrictions $0 $0 $0

Construction Subtotal $59,000 $59,000 $59,000
ENGINEERING & CONSTRUCTION MANAGEMENT $38,000 $38,000 $38,000
OPERATIONS AND MAINTENANCE $139,000 $139,000 $139,000

Project Subtotal $236,000 $236,000 $236,000
20% Contingency $47,000 $47,000 $47,000

Project Total $283,000 $283,000 $283,000

TABLE 4.3.4.2-1
OU2 SOIL N ALTERNATIVE 2 COST 

INSTITUTIONAL CONTROLS 
MATTHIESSEN AND HEGELER ZINC COMPANY SITE
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Estimate Category Cost
Risk Level 1E-04 1E-05 1E-06

REMEDY CONSTRUCTION
Preconstruction Activities $259,000 $259,000 $259,000
Site Preparation & Access $199,000 $198,000 $200,000
Institutional Controls $35,000 $35,000 $35,000
Property Access Restrictions $89,000 $81,000 $83,000
Phytoremediation $1,242,000 $1,448,000 $1,632,000
Topsoil Cover & Revegetation $64,000 $66,000 $69,000
Site Restoration and Final Survey $22,000 $22,000 $22,000
Contractor's Oversight, H&S, Surveying $4,065,000 $4,515,000 $4,965,000

Construction Subtotal $5,975,000 $6,624,000 $7,265,000
ENGINEERING & CONSTRUCTION MANAGEMENT $3,034,000 $3,364,000 $3,691,000
OPERATIONS AND MAINTENANCE $139,000 $139,000 $139,000

Project Subtotal $9,148,000 $10,127,000 $11,095,000
20% Contingency $1,830,000 $2,025,000 $2,219,000

Project Total $10,978,000 $12,152,000 $13,314,000

TABLE 4.3.4.3-1
OU2 SOIL N ALTERNATIVE 3 COST

PHYTOREMEDIATION + INSTITUTIONAL CONTROLS
MATTHIESSEN AND HEGELER ZINC COMPANY SITE
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Estimate Category Cost
Risk Level 1E-04 1E-05 1E-06

REMEDY CONSTRUCTION
Preconstruction Activities $223,000 $223,000 $223,000
Site Preparation & Access $646,000 $2,045,000 $2,849,000
Contaminated Soil Excavation and Backfilling $2,233,000 $5,582,000 $7,522,000
Contaminated Soil Consolidation or Disposal $291,000 $679,000 $904,000
Capping/Cover/Liner $126,000 $295,000 $393,000
Runoff Diversion & Erosion Control (Permanent) $23,000 $37,400 $45,700
Topsoil Cover & Revegetation $390,000 $416,000 $447,000
Site Restoration and Final Survey $22,000 $22,000 $22,000
Contractor's Oversight, H&S, Surveying $390,000 $540,000 $615,000

Construction Subtotal $4,344,000 $9,839,400 $13,020,700
ENGINEERING & CONSTRUCTION MANAGEMENT $1,189,000 $2,513,000 $3,275,000
OPERATIONS AND MAINTENANCE $52,000 $52,000 $52,000

Project Subtotal $5,585,000 $12,404,400 $16,347,700
20% Contingency $1,117,000 $2,481,000 $3,270,000

Project Total $6,702,000 $14,885,000 $19,618,000

TABLE 4.3.4.4-1
OU2 SOIL N ALTERNATIVE 4 COST

SOIL EXCAVATION + ON-SITE CONSOLIDATION UNDER A SOIL COVER
MATTHIESSEN AND HEGELER ZINC COMPANY SITE
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Estimate Category Cost
Risk Level 1E-04 1E-05 1E-06

REMEDY CONSTRUCTION
Preconstruction Activities $223,000 $223,000 $223,000
Site Preparation & Access $646,000 $2,055,000 $2,859,000
Contaminated Soil Excavation and Backfilling $2,233,000 $5,582,000 $7,522,000
Contaminated Soil Consolidation or Disposal $6,436,000 $14,557,000 $19,259,000
Topsoil Cover & Revegetation $333,000 $348,000 $357,000
Site Restoration and Final Survey $22,000 $22,000 $22,000
Contractor's Oversight, H&S, Surveying $390,000 $540,000 $615,000

Construction Subtotal $10,283,000 $23,327,000 $30,857,000
ENGINEERING & CONSTRUCTION MANAGEMENT $2,555,000 $5,615,000 $7,377,000
OPERATIONS AND MAINTENANCE $52,000 $52,000 $52,000

Project Subtotal $12,890,000 $28,994,000 $38,286,000
20% Contingency $2,578,000 $5,799,000 $7,657,000

Project Total $15,468,000 $34,793,000 $45,943,000

TABLE 4.3.4.5-1
OU2 SOIL N ALTERNATIVE 5 COST

SOIL EXCAVATION + OFF-SITE DISPOSAL
MATTHIESSEN AND HEGELER ZINC COMPANY SITE
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OU2 Soil RES Compliance with ARARs  

Matthiessen and Hegeler Zinc Company Site, OU2 
LaSalle, LaSalle County, Illinois 

Page 1 of 14 

Potentially Applicable or 
Relevant and Appropriate 

Requirements 
Description Type of 

ARAR 

OU2 Soil RES Area 

Alternative 
1  No 

Action 

Alternative 2  
On-Site Soil 

Cover + 
Institutional 

Controls  

Alternative 3  
Soil Excavation 

+ On-site 
Consolidation 
under a Soil 

Cover 

Alternative 
4 

Soil 
Excavation 
+ Off-site 
Disposal 

TOXIC SUBSTANCES CONTROL ACT (TSCA) 
15 United States Code 
(USC) §2601-2629; 40 CFR 
Part 761 

TSCA gives requirements in 
dealing with polychlorinated 
biphenyls (PCBs), lead, and 
asbestos including soils 
contaminated with PCBs, lead, 
or asbestos. 

Chemical-
Specific 

Action-
Specific 

NA NA NA NA

SAFE DRINKING WATER ACT (SDWA) of 1974 
40 CFR Parts 141.60 – 
141.63 and 141.50 – 141.52 

The National Primary Drinking 
Water Regulations establish 
Maximum Contaminant Levels 
(MCL) and Maximum 
Contaminant Level Goals 
(MCLG) for several common 
organic and inorganic 
contaminants for public drinking 
water systems.  MCLs specify 
the maximum permissible 
concentrations of contaminants 
in public drinking water 
supplies.  MCLs are federally 
enforceable standards based in 
part on the availability and cost 
of treatment techniques.  
MCLGs specify the maximum 
concentration at which no known 

Chemical-
Specific 

NA NA NA NA
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Potentially Applicable or 
Relevant and Appropriate 

Requirements 
Description Type of 

ARAR 

OU2 Soil RES Area 

Alternative 
1  No 

Action 

Alternative 2  
On-Site Soil 

Cover + 
Institutional 

Controls  

Alternative 3  
Soil Excavation 

+ On-site 
Consolidation 
under a Soil 

Cover 

Alternative 
4 

Soil 
Excavation 
+ Off-site 
Disposal 

or anticipated adverse effect on 
humans will occur.  MCLGs are 
non-enforceable health based 
goals set equal to or lower than 
MCLs. 

FLOODPLAIN MANAGEMENT EXECUTIVE ORDER  11988 
40 CFR Part 6, Appendix A Requires federal agencies to 

evaluate the potential adverse 
effects associated with direct and 
indirect development of a 
floodplain.  Alternatives that 
involve modification/ 
construction within a floodplain 
may not be selected unless a 
determination is made that no 
practical alternative exists.  If no 
practical alternative exists, 
potential harm must be 
minimized and action taken to 
restore and preserve the natural 
and beneficial values of the 
floodplain. 

Location-
Specific 

NA NA NA NA

CLEAN WATER ACT (CWA) OF 1977 
Protection of Wetlands 
Executive Order 11990 [40 
CFR Part 6, Appendix A] 

Under this Order, federal 
agencies are required to 
minimize the destruction, loss, or 

Location-
Specific 

NA NA NA NA
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Potentially Applicable or 
Relevant and Appropriate 

Requirements 
Description Type of 

ARAR 

OU2 Soil RES Area 

Alternative 
1  No 

Action 

Alternative 2  
On-Site Soil 

Cover + 
Institutional 

Controls  

Alternative 3  
Soil Excavation 

+ On-site 
Consolidation 
under a Soil 

Cover 

Alternative 
4 

Soil 
Excavation 
+ Off-site 
Disposal 

degradation of wetlands, and 
preserve and enhance natural and 
beneficial values of wetlands.  If 
remediation is required within 
wetland areas and no practical 
alternative exists, potential harm 
must be minimized and action 
taken to restore natural and 
beneficial values. 

National Pollutant 
Discharge Elimination 
System (NPDES) 
33 USC §1251-1387, CWA 
NPDES Permit Program (40 
CFR Part 122) 

Regulates discharges of 
pollutants to navigable waters. 

Action-
Specific 

Chemical-
Specific 

NA   

CWA,  40 CFR Part 230, 
§404(b)(1): Guidelines for
Specification of Disposal 
Sites for Dredged or Fill 
Material 

Establishes a permit program to 
regulate the discharge of dredged 
or fill material into the waters of 
the U.S., including wetlands. 

Action-
Specific 

Location-
Specific 

NA NA NA NA

Federal Water Pollution 
Control Act §401: Water 
Quality Certification 

Establishes a permit program to 
regulate a discharge into the 
navigable waters of the U.S., 
including wetlands. 

Chemical-
Specific 

NA NA NA NA

Water Quality Standards, 40 Establishes that states must adopt Chemical- NA NA NA NA 
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Potentially Applicable or 
Relevant and Appropriate 

Requirements 
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ARAR 

OU2 Soil RES Area 

Alternative 
1  No 

Action 
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Cover + 
Institutional 

Controls  

Alternative 3  
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+ On-site 
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under a Soil 

Cover 

Alternative 
4 

Soil 
Excavation 
+ Off-site 
Disposal 

CFR Part 131.11 water quality criteria that protect 
the designated use. States must 
also review water quality data to 
identify water bodies where toxic 
pollutants may be adversely 
affecting water quality 

Specific 

CWA, §304 (a)(1): Water 
Quality Criteria 

Establishes guidelines for water 
quality criteria for receiving 
waters 

Chemical-
Specific 

NA NA NA NA

FISH AND WILDLIFE COORDINATION ACT 
Fish and Wildlife 
Coordination Act; 16 USC 
§661 et seq.
16 USC 742a 
16 USC 2901 
40 CFR Part 6, Subpart 
6.302 
50 CFR Part 402 

Actions that affect 
species/habitat require 
consultation with U.S. 
Department of Interior, U.S. Fish 
and Wildlife Service, and 
National Marine Fisheries 
Service, and/or state agencies, as 
appropriate, to ensure that 
proposed actions do not 
jeopardize the continued 
existence of the species or 
adversely modify or destroy 
critical habitat.  The effects of 
water-related projects on fish and 
wildlife resources must be 
considered.  Action must be 

Location-
Specific 

NA NA NA NA
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Potentially Applicable or 
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Requirements 
Description Type of 

ARAR 

OU2 Soil RES Area 

Alternative 
1  No 

Action 

Alternative 2  
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Cover + 
Institutional 

Controls  

Alternative 3  
Soil Excavation 

+ On-site 
Consolidation 
under a Soil 

Cover 

Alternative 
4 

Soil 
Excavation 
+ Off-site 
Disposal 

taken to prevent, mitigate, or 
compensate for project-related 
damages or losses to fish and 
wildlife resources.  Consultation 
with the responsible agency is 
also strongly recommended for 
on-site actions.  Under 40 CFR 
Part 300.38, these requirements 
apply to all response activities 
under the National Contingency 
Plan. 

RESOURCE CONSERVATION AND RECOVERY ACT OF 1976 
Off-site Land Disposal  
Subtitle C 
[40 CFR Parts 260-268] 

Soil and/or sediment that is 
excavated for off-site disposal 
and constitutes a hazardous 
waste must be managed in 
accordance with the 
requirements of RCRA. 

Action-
Specific 

NA  NA  

Off-site Land Disposal  
Subtitle D 
[40 CFR Part 258] 

Criteria for Municipal Solid 
Waste Landfills, establishes 
requirements for the operation of 
landfills accepting non-
hazardous solid waste.  These 
requirements would be 
applicable to facilities used for 
the disposal of non-hazardous 

Action-
Specific 

NA  NA 
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Requirements 
Description Type of 

ARAR 
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Alternative 
1  No 

Action 

Alternative 2  
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Cover + 
Institutional 

Controls  

Alternative 3  
Soil Excavation 

+ On-site 
Consolidation 
under a Soil 

Cover 

Alternative 
4 

Soil 
Excavation 
+ Off-site 
Disposal 

soil and/or sediment.  
Criteria for Municipal Solid 
Waste Landfills for Site 
Capping  
[40 CFR Part 258, Subpart 
F] 

Provides minimum standards for 
cover systems at solid waste 
disposal facilities. 

Action-
Specific 

NA    

ENDANGERED SPECIES ACT 
Endangered Species Act [16 
USC 1531]; 50 CFR Part 
200 

Requires that federal agencies 
ensure that any action 
authorized, funded, or carried out 
by the agency is not likely to 
jeopardize the continued 
existence of any threatened or 
endangered species or adversely 
modify critical habitat. 

Location- 
Specific 

NA NA NA NA

NATIONAL HISTORIC PRESERVATION ACT 
National Historic 
Preservation Act 
[16 USC 661 et seq] 36 CFR 
Part 65 

Establishes procedures to 
provide for preservation of 
scientific, historical, and 
archaeological data that might be 
destroyed through alteration of 
terrain as a result of a federal 
construction project or a 
federally licensed activity or 
program.  If scientific, historical, 
or archaeological artifacts are 

Location- 
Specific 

NA   
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Requirements 
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Alternative 
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Institutional 

Controls  

Alternative 3  
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+ On-site 
Consolidation 
under a Soil 

Cover 

Alternative 
4 

Soil 
Excavation 
+ Off-site 
Disposal 

discovered at the site, work in 
the area of the site affected by 
such discovery will be halted 
pending a completion of any data 
recovery and preservation 
activities required pursuant to the 
act and any implementing 
regulations. 

RIVERS AND HARBORS ACT OF 1899 
Rivers and Harbors Act of 
1899 [33 USC 401 et seq] 
33 USC 403 
33 CFR Part 322 

Requires approval from United 
States Army Corps of Engineers 
(USACE) for dredging and 
filling work performed in a 
navigable waterway of the US.  
Activities that could impede 
navigation and commerce are 
prohibited. 

Action- 
Specific 

NA NA NA NA

DEPARTMENT OF TRANSPORTATION 
Requirements for the 
Transport of Hazardous 
Materials [49 CFR 172] 

Transportation of hazardous 
materials on public roadways 
must comply with the 
requirements. 

Action-
Specific 

NA NA NA  

OTHER FEDERAL GUIDELINES TO BE CONSIDERED 
Integrated Risk Information 
System (IRIS) 

Risk reference doses (RfD) are 
estimates of daily exposure 
levels that are unlikely to cause 

Chemical 
-Specific 

X   
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Cover + 
Institutional 

Controls  

Alternative 3  
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under a Soil 

Cover 

Alternative 
4 

Soil 
Excavation 
+ Off-site 
Disposal 

significant adverse non-
carcinogenic health effects over 
a lifetime.  Cancer Slope Factors 
(CSF) are used to compute the 
incremental cancer risk from 
exposure to site contaminants 
and represent the most up-to-date 
information on cancer risk from 
US EPA’s Carcinogen 
Assessment Group. 

EPA Regional Screening 
Levels (RSL)  

EPA Regional Screening Levels 
(RSLs and associated guidance 
necessary to calculate them) are 
risk-based tools for evaluating 
and cleaning up contaminated 
sites.  The RSLs represent 
Agency guidelines and are not 
legally enforceable standards. 

Chemical-
Specific 

X    

ILLINOIS ENVIRONMENTAL PROTECTION ACT / ILLINOIS ADMINISTRATIVE CODE 
35 IAC Part 228.141: 
Asbestos  

Provides requirements for 
demolition of structures which 
contain asbestos fibers. 

Action-
Specific 

NA NA NA NA

35 IAC 212.301: Visible 
and Particulate Matter 
Emissions, Subpart K: 
Fugitive Particulate Matter 

Presents regulation of fugitive 
particulate matter emissions 
from any process occurring on-
site. 

Action-
Specific 

NA   
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On-Site Soil 

Cover + 
Institutional 

Controls  

Alternative 3  
Soil Excavation 
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4 
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+ Off-site 
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Title 35 of the Illinois 
Administrative Code (35 
IAC) Part 302: Water 
Quality Standards, Subpart 
B: General Use Water 
Quality Standards 

Establishes general use standards 
to protect Illinois water for 
aquatic life, wildlife, agricultural 
use, secondary contact use, most 
industrial uses, and to ensure the 
aesthetic quality of the aquatic 
environment. 

Chemical-
specific 

NA NA NA NA

35 IAC Part 303, Subparts A 
and B: Water Use 
Designations and site-
specific Water Quality 
Standards 

Establishes water use 
designations which determine, 
for a given body of water, which 
set of 35 IAC Part 302 water 
quality standards applies. 

Location-
specific 

NA NA NA NA

35 IAC Part 304: Water 
Pollution - General Effluent 
Standards 

Provides the regulations 
pertaining to the maximum 
concentrations of various 
contaminants that may be 
discharged to the waters of the 
State of Illinois. The section 
contains general effluent 
limitations and site-specific rules 
and exceptions not of general 
applicability.  

Chemical-
specific 

NA NA NA NA

35 IAC Parts 309.202 and 
309.203: Water Pollution 
Permits -  Construction and 
Operating Permits 

Provides regulations pertaining 
to the issuance of permits for the 
construction, modification and 
operation of treatment works, 

Action-
specific 

NA NA NA NA
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4 
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+ Off-site 
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pretreatment works, sewers, 
wastewater sources and other 
discharges which are not 
required to have NPDES 
Permits.  

35 IAC Part 406: Mine 
Waste Effluent and Water 
Quality Standards 

This section provides standards 
for discharges from mines.  Mine 
discharge can include seepage 
from mine or mine refuse areas, 
and effluent from processing and 
milling or mineral preparation 
plants.   

Location- 
Specific 

NA NA NA NA

35 IAC Part 611: Primary 
Drinking Water Standards 

This section provides the 
standards for public drinking 
water in Illinois. 

Chemical-
Specific 

NA NA NA NA

35 IAC Part 620: 
Groundwater Quality 

These regulations provide the 
standards for groundwater 
quality in Illinois. 

Chemical- 
Specific 

NA NA NA NA

35 IAC Part 720: Hazardous 
Waste Management System: 
General 

Provides definitions of terms, 
general standards, and overview 
information applicable to 35 IAC 
720 through 728, 733, 738, and 
739. 

Chemical- 
Specific 

Action-
Specific 

NA  NA  

35 IAC Part 721: 
Identification of Hazardous 

Provides regulations pertaining 
to the identification of hazardous 

Chemical- 
Specific 

NA  NA 
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Waste waste.
35 IAC Part 722: Standards 
Applicable to Generators of 
Hazardous Waste 

Provides regulations pertaining 
to the generation of hazardous 
waste. 

Action-
Specific 

NA  NA  

35 IAC Part 723: Standards 
Applicable to Transporters 
of Hazardous Waste 

Provides standards applicable to 
transporters of hazardous waste. 

Action- 
Specific 

NA  NA  

35 IAC Part 724: Standards 
Applicable to Owners and 
Operators of Hazardous 
Waste Treatment, Storage, 
and Disposal Facilities 

Provides standards applicable to 
owners and operators of 
hazardous waste treatment, 
storage, and disposal facilities. 

Action- 
Specific 

NA  NA  

35 IAC Part 725: Interim 
Status Standards for Owners 
and Operators of Hazardous 
Waste Treatment, Storage, 
and Disposal Facilities 

Provides minimum standards 
that define the acceptable 
management of hazardous waste 
during the period of interim 
status and until certification of 
final closure, or until post-
closure care responsibility is 
fulfilled. 

Action-
Specific 

NA  NA  

35 IAC Part 726, Subpart C: 
Standards for the 
Management of Specific 
Hazardous Waste and 
Specific Types of 
Hazardous Waste 

Provides regulations to 
recyclable materials that are 
applied to or placed on the land, 
with or without mixing with any 
other substances. 

Action-
Specific 

NA NA NA NA
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Management Facilities; 
Recyclable Materials Used 
in a Manner Constituting 
Disposal 
35 IAC Part 728:  Land 
Disposal Restrictions 

Provides the land disposal 
restrictions for wastes disposed 
of in Illinois.   Generally these 
regulations are equivalent to the 
equivalent federal regulations 
(Land disposal regulations, 40 
CFR 268.2) 

Action-
Specific 

NA  NA  

35 IAC Part 729:  Prohibited 
Hazardous Waste in Land 
Disposal Units 

Provides regulation which 
prohibits the disposal of certain 
types of hazardous waste in 
hazardous waste disposal units. 

Chemical- 
Specific 

Action-
Specific 

NA  NA  

35 IAC Part 740: Site 
Remediation Program, 
§740.535, Establishment of
Soil Remediation Zones 

Presents state requirements for 
the site remediation program and 
specific requirements for 
establishment of soil 
management zones (SMZ).  
SMZs can be used for on-site 
placement of contaminated soils 
for structural fill, land 
reclamation, or consolidation of 
contaminated soils within a 

Action-
Specific 

NA NA  NA 
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remediation site.   
35 IAC Part 742:  Tiered 
Approach to Correction 
Action Objectives 

Provides default cleanup 
objectives and a methodology for 
developing site-specific cleanup 
objectives. 

Chemical-
Specific 

X    

35 IAC Part 807.305c and 
807.502:  Final Cover and 
Closure Standards 

Provides information on solid 
and special waste management 
requirements.  

Action-
Specific 

NA  NA 

77 IAC Part 920: Illinois 
Water Well Construction 
Code 

Presents the minimum standards 
for location, construction and 
modification of water wells, 
monitoring wells, and closed 
loop wells.  

Action-
Specific 

NA NA NA NA

62 IAC Part 2501: 
Abandoned Mined Lands 
Reclamation  

Presents the program for 
reclamation of Abandoned 
Mined Lands in order to restore 
lands and waters to productive 
use.  

Location-
Specific 

NA NA NA NA

ILLINOIS UNIFORM ENVIRONMENTAL COVENANTS ACT 
765 ILCS 122: Illinois 
Uniform Covenants Act 

Establishes requirements for 
restricting groundwater use on 
NPL sites within Illinois. 

Action-
Specific 

NA  NA NA
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ILLINOIS  ABANDONED MINED LANDS AND WATER RECLAMATION ACT 
20 ILCS 1920: Abandoned 
Mined Lands and Water 
Reclamation Act 

Presents the program for 
reclamation of abandoned mined 
lands in order to restore lands 
and waters to productive use.  

Location-
Specific 

NA NA NA NA

EXEMPTIONS/EXCLUSIONS 
Solid Wastes which are Not 
Hazardous Wastes: 40 CFR 
261.4(b)(7)(II)(T), 35 IAC 
Part 721 

Solid wastes are excluded as 
hazardous waste based on their 
origin. “Slag from primary zinc 
processing” is listed as an 
excluded solid waste material 
and is therefore not considered to 
be hazardous. 

Action-
Specific 

NA NA NA NA

Notes: 

NA Not Applicable 
 Alternative complies with ARAR
X Alternative does not comply with ARAR



TABLE 4.3.5-2
OU2 SOIL RES AREA ALTNERNATIVES COST COMPARISON

MATTHIESSEN AND HEGELER ZINC COMPANY SITE

OU2 Soil RES Area Alternatives
Estimate Category Alt 1: No Action Alt 2: On-site Soil Cover + Institutional Controls Alt 3: Soil Excavation + On-site Consolidation 

under a Soil Cover Alt 4: Soil Excavation + Off-site Disposal

1E-04 1E-05 1E-06 1E-04 1E-05 1E-06 1E-04 1E-05 1E-06 1E-04 1E-05 1E-06

Construction $0 $0 $0 $57,029,000 $64,353,000 $64,353,000 $63,431,400 $71,525,700 $71,525,700 $90,024,000 $101,438,000 $101,438,000
Engineering and Construction Mgmt. $0 $0 $0 $17,070,000 $19,276,000 $19,276,000 $19,320,000 $21,801,000 $21,801,000 $25,404,000 $28,639,000 $28,639,000
Operations and Maintenance $19,000 $19,000 $19,000 $15,600,000 $22,696,000 $22,696,000 $777,000 $777,000 $777,000 $777,000 $777,000 $777,000

Subtotal $19,000 $19,000 $19,000 $89,699,000 $106,325,000 $106,325,000 $83,528,400 $94,103,700 $94,103,700 $116,205,000 $130,854,000 $130,854,000
Contingency (20%) $4,000 $4,000 $4,000 $17,940,000 $21,265,000 $21,265,000 $16,706,000 $18,821,000 $18,821,000 $23,241,000 $26,171,000 $26,171,000

Total $23,000 $23,000 $23,000 $107,639,000 $127,590,000 $127,590,000 $100,234,000 $112,925,000 $112,925,000 $139,446,000 $157,025,000 $157,025,000

Page 1 of 1



TABLE 4.3.5-3 
OU2 Soil Res Sustainability Analysis 

Matthiessen and Hegeler Zinc Company Site 
LaSalle, Illinois 

Sustainability Criteria 

OU2 Soil Residential Area 1 

Alternative 1  
 No Action 

Alternative 2   
On-site Soil Cover + 

Institutional Controls  

Alternative 3a  
Soil Excavation + On-

site Consolidation under 
a Soil Cover 

Alternative 3b 
Soil Excavation + 
Off-site Disposal 

Reduce air pollutant emissions and 
greenhouse gas production 5 4 3 2

Minimize impacts to water quality and water 
resources 5 2 3 3

Support sustainable human and ecological 
use and reuse of remediated land 1 2 3 5

Minimize material use and waste production 5 4 4 1

Conserve natural resources and energy 5 3 3 2

Total 21 15 16 13

Notes: 

NA Not Applicable 
1. Alternatives are scored against the sustainability criteria on a scale of 1-5, with 5 being the most sustainable option.



Estimate Category Cost
Risk Level 1E-04 1E-05 1E-06

REMEDY CONSTRUCTION
ENGINEERING & CONSTRUCTION MANAGEMENT $0 $0 $0
OPERATIONS AND MAINTENANCE $19,000 $19,000 $19,000

Project Subtotal $19,000 $19,000 $19,000
20% Contingency $4,000 $4,000 $4,000

Project Total $23,000 $23,000 $23,000

TABLE 4.3.5.1-1
OU2 SOIL RES ALTERNATIVE 1 COST

NO ACTION
MATTHIESSEN AND HEGELER ZINC COMPANY SITE

Page 1 of 1



Estimate Category Cost
Risk Level 1E-04 1E-05 1E-06

REMEDY CONSTRUCTION
Preconstruction Activities $6,987,000 $7,413,000 $7,413,000
Site Preparation & Access $1,204,000 $1,370,000 $1,370,000
Institutional Controls $5,561,000 $6,413,000 $6,413,000
Contaminated Soil Excavation and Backfilling $336,000 $385,000 $385,000
Capping/Cover/Liner $5,557,000 $6,285,000 $6,285,000
Topsoil Cover & Revegetation $19,253,000 $21,775,000 $21,775,000
Site Restoration and Final Survey $8,334,000 $9,612,000 $9,612,000
Contractor's Oversight, H&S, Surveying $9,797,000 $11,100,000 $11,100,000

Construction Subtotal $57,029,000 $64,353,000 $64,353,000
ENGINEERING & CONSTRUCTION MANAGEMENT $17,070,000 $19,276,000 $19,276,000
OPERATIONS AND MAINTENANCE $15,600,000 $22,696,000 $22,696,000

Project Subtotal $89,699,000 $106,325,000 $106,325,000
20% Contingency $17,940,000 $21,265,000 $21,265,000

Project Total $107,639,000 $127,590,000 $127,590,000

TABLE 4.3.5.2-1
OU2 SOIL RES ALTERNATIVE 2 COST

ON-SITE SOIL COVER + INSTITUTIONAL CONTROLS
MATTHIESSEN AND HEGELER ZINC COMPANY SITE

Page 1 of 1



Estimate Category Cost
Risk Level 1E-04 1E-05 1E-06

REMEDY CONSTRUCTION
Preconstruction Activities $6,987,000 $7,413,000 $7,413,000
Site Preparation & Access $5,376,000 $6,090,000 $6,090,000
Contaminated Soil Excavation and Backfilling $8,251,000 $9,330,000 $9,330,000
Contaminated Soil Consolidation or Disposal $1,376,000 $1,557,000 $1,557,000
Capping/Cover/Liner $504,000 $734,000 $734,000
Runoff Diversion & Erosion Control (Permanent) $1,389,400 $1,557,700 $1,557,700
Topsoil Cover & Revegetation $19,471,000 $21,942,000 $21,942,000
Site Restoration and Final Survey $8,334,000 $9,612,000 $9,612,000
Contractor's Oversight, H&S, Surveying $11,743,000 $13,290,000 $13,290,000

Construction Subtotal $63,431,400 $71,525,700 $71,525,700
ENGINEERING & CONSTRUCTION MANAGEMENT $19,320,000 $21,801,000 $21,801,000
OPERATIONS AND MAINTENANCE $777,000 $777,000 $777,000

Project Subtotal $83,528,400 $94,103,700 $94,103,700
20% Contingency $16,706,000 $18,821,000 $18,821,000

Project Total $100,234,000 $112,925,000 $112,925,000

TABLE 4.3.5.3-1
OU2 SOIL RES ALTERNATIVE 3 COST

SOIL EXCAVATION + ON-SITE CONSOLIDATION UNDER A SOIL COVER
MATTHIESSEN AND HEGELER ZINC COMPANY SITE

Page 1 of 1



Estimate Category Cost
Risk Level 1E-04 1E-05 1E-06

REMEDY CONSTRUCTION
Preconstruction Activities $6,987,000 $7,413,000 $7,413,000
Site Preparation & Access $5,376,000 $6,090,000 $6,090,000
Contaminated Soil Excavation and Backfilling $8,251,000 $9,330,000 $9,330,000
Contaminated Soil Consolidation or Disposal $30,162,000 $34,033,000 $34,033,000
Topsoil Cover & Revegetation $19,253,000 $21,775,000 $21,775,000
Site Restoration and Final Survey $8,334,000 $9,612,000 $9,612,000
Contractor's Oversight, H&S, Surveying $11,661,000 $13,185,000 $13,185,000

Construction Subtotal $90,024,000 $101,438,000 $101,438,000
ENGINEERING & CONSTRUCTION MANAGEMENT $25,404,000 $28,639,000 $28,639,000
OPERATIONS AND MAINTENANCE $777,000 $777,000 $777,000

Project Subtotal $116,205,000 $130,854,000 $130,854,000
20% Contingency $23,241,000 $26,171,000 $26,171,000

Project Total $139,446,000 $157,025,000 $157,025,000

TABLE 4.3.5.4-1
OU2 SOIL RES ALTERNATIVE 4 COST

SOIL EXCAVATION + OFF-SITE DISPOSAL 
MATTHIESSEN AND HEGELER ZINC COMPANY SITE

Page 1 of 1



TABLE 4.4-1 
OU2 GW Compliance with ARARs  

Matthiessen and Hegeler Zinc Company Site, OU2 
LaSalle, LaSalle County, Illinois 

 

Page 1 of 16 
 

Potentially or 
Applicable 

Relevant and 
Appropriate 

Requirements 

Description Type of 
ARAR 

OU2 GW 

Alternative 1  
No Action 

Alternative 2  
Institutional 
Controls and 
Monitoring 

Alternative 3 
SSD + 

Institutional 
Controls 

Alternative 4 
ISCO + 

Institutional 
Controls 

TOXIC SUBSTANCES CONTROL ACT (TSCA) 
15 United 
States Code 
(USC) §2601-
2629; 40 CFR 
Part 761 

TSCA gives requirements in 
dealing with polychlorinated 
biphenyls (PCBs), lead, and 
asbestos including soils 
contaminated with PCBs, lead, or 
asbestos. 

Chemical-
Specific 

 
Action-
Specific 

NA NA NA NA 

SAFE DRINKING WATER ACT (SDWA) of 1974 
40 CFR Parts 
141.60 – 
141.63 and 
141.50 – 
141.52 

The National Primary Drinking 
Water Regulations establish 
Maximum Contaminant Levels 
(MCL) and Maximum 
Contaminant Level Goals 
(MCLG) for several common 
organic and inorganic 
contaminants for public drinking 
water systems.  MCLs specify the 
maximum permissible 
concentrations of contaminants in 
public drinking water supplies.  
MCLs are federally enforceable 
standards based in part on the 
availability and cost of treatment 
techniques.  MCLGs specify the 
maximum concentration at which 
no known or anticipated adverse 
effect on humans will occur.  
MCLGs are non-enforceable 

Chemical-
Specific 

NA NA NA NA 
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Potentially or 
Applicable 

Relevant and 
Appropriate 

Requirements 

Description Type of 
ARAR 

OU2 GW 

Alternative 1  
No Action 

Alternative 2  
Institutional 
Controls and 
Monitoring 

Alternative 3 
SSD + 

Institutional 
Controls 

Alternative 4 
ISCO + 

Institutional 
Controls 

health based goals set equal to or 
lower than MCLs. 

FLOODPLAIN MANAGEMENT EXECUTIVE ORDER  11988 
40 CFR Part 6, 
Appendix A 

Requires federal agencies to 
evaluate the potential adverse 
effects associated with direct and 
indirect development of a 
floodplain.  Alternatives that 
involve modification/ 
construction within a floodplain 
may not be selected unless a 
determination is made that no 
practical alternative exists.  If no 
practical alternative exists, 
potential harm must be minimized 
and action taken to restore and 
preserve the natural and beneficial 
values of the floodplain. 

Location-
Specific 

NA NA NA NA 

CLEAN WATER ACT (CWA) OF 1977 
Protection of 
Wetlands 
Executive 
Order 11990 
[40 CFR Part 
6, Appendix 
A] 

Under this Order, federal agencies 
are required to minimize the 
destruction, loss, or degradation 
of wetlands, and preserve and 
enhance natural and beneficial 
values of wetlands.  If 
remediation is required within 
wetland areas and no practical 
alternative exists, potential harm 

Location-
Specific 

NA NA NA NA 
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Potentially or 
Applicable 

Relevant and 
Appropriate 

Requirements 

Description Type of 
ARAR 

OU2 GW 

Alternative 1  
No Action 

Alternative 2  
Institutional 
Controls and 
Monitoring 

Alternative 3 
SSD + 

Institutional 
Controls 

Alternative 4 
ISCO + 

Institutional 
Controls 

must be minimized and action 
taken to restore natural and 
beneficial values. 

National 
Pollutant 
Discharge 
Elimination 
System 
(NPDES) 
33 USC 
§1251-1387, 
CWA NPDES 
Permit 
Program (40 
CFR Part 122) 
 

Regulates discharges of pollutants 
to navigable waters. 
 

Action-
Specific 

 
Chemical-
Specific 

NA NA     

CWA,  40 CFR 
Part 230, 
§404(b)(1): 
Guidelines for 
Specification 
of Disposal 
Sites for 
Dredged or Fill 
Material 

Establishes a permit program to 
regulate the discharge of dredged 
or fill material into the waters of 
the U.S., including wetlands. 

Action-
Specific 

 
Location-
Specific 

NA NA NA NA 

Federal Water 
Pollution 
Control Act 

Establishes a permit program to 
regulate a discharge into the 
navigable waters of the U.S., 

Chemical-
Specific 

NA NA NA NA 
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Potentially or 
Applicable 

Relevant and 
Appropriate 

Requirements 

Description Type of 
ARAR 

OU2 GW 

Alternative 1  
No Action 

Alternative 2  
Institutional 
Controls and 
Monitoring 

Alternative 3 
SSD + 

Institutional 
Controls 

Alternative 4 
ISCO + 

Institutional 
Controls 

§401: Water 
Quality 
Certification 
 

including wetlands. 

Water Quality 
Standards, 40 
CFR Part 
131.11 

Establishes that states must adopt 
water quality criteria that protect 
the designated use. States must 
also review water quality data to 
identify water bodies where toxic 
pollutants may be adversely 
affecting water quality 

Chemical-
Specific 

NA NA NA NA 

CWA, §304 
(a)(1): Water 
Quality 
Criteria 

Establishes guidelines for water 
quality criteria for receiving 
waters 

Chemical-
Specific 

NA NA NA NA 

FISH AND WILDLIFE COORDINATION ACT 
Fish and 
Wildlife 
Coordination 
Act; 16 USC 
§661 et seq. 
16 USC 742a 
16 USC 2901 
40 CFR Part 6, 
Subpart 6.302 
50 CFR Part 
402 

Actions that affect species/habitat 
require consultation with U.S. 
Department of Interior, U.S. Fish 
and Wildlife Service, and 
National Marine Fisheries 
Service, and/or state agencies, as 
appropriate, to ensure that 
proposed actions do not 
jeopardize the continued existence 
of the species or adversely modify 
or destroy critical habitat.  The 
effects of water-related projects 

Location-
Specific 

NA NA NA NA 
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Potentially or 
Applicable 

Relevant and 
Appropriate 

Requirements 

Description Type of 
ARAR 

OU2 GW 

Alternative 1  
No Action 

Alternative 2  
Institutional 
Controls and 
Monitoring 

Alternative 3 
SSD + 

Institutional 
Controls 

Alternative 4 
ISCO + 

Institutional 
Controls 

on fish and wildlife resources 
must be considered.  Action must 
be taken to prevent, mitigate, or 
compensate for project-related 
damages or losses to fish and 
wildlife resources.  Consultation 
with the responsible agency is 
also strongly recommended for 
on-site actions.  Under 40 CFR 
Part 300.38, these requirements 
apply to all response activities 
under the National Contingency 
Plan. 

RESOURCE CONSERVATION AND RECOVERY ACT OF 1976 
Off-site Land 
Disposal  
Subtitle C 
[40 CFR Parts 
260-268] 

Soil and/or sediment that is 
excavated for off-site disposal and 
constitutes a hazardous waste 
must be managed in accordance 
with the requirements of RCRA. 

Action-
Specific 

NA NA NA NA 

Off-site Land 
Disposal  
Subtitle D 
[40 CFR Part 
258] 

Criteria for Municipal Solid 
Waste Landfills, establishes 
requirements for the operation of 
landfills accepting non-hazardous 
solid waste.  These requirements 
would be applicable to facilities 
used for the disposal of non-
hazardous soil and/or sediment.   

Action-
Specific 

NA NA NA NA 

Criteria for Provides minimum standards for Action- NA NA NA NA 
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Potentially or 
Applicable 

Relevant and 
Appropriate 

Requirements 

Description Type of 
ARAR 

OU2 GW 

Alternative 1  
No Action 

Alternative 2  
Institutional 
Controls and 
Monitoring 

Alternative 3 
SSD + 

Institutional 
Controls 

Alternative 4 
ISCO + 

Institutional 
Controls 

Municipal 
Solid Waste 
Landfills for 
Site Capping  
[40 CFR Part 
258, Subpart 
F] 

cover systems at solid waste 
disposal facilities. 

Specific 

ENDANGERED SPECIES ACT 
Endangered 
Species Act 
[16 USC 
1531]; 50 CFR 
Part 200 

Requires that federal agencies 
ensure that any action authorized, 
funded, or carried out by the 
agency is not likely to jeopardize 
the continued existence of any 
threatened or endangered species 
or adversely modify critical 
habitat. 

Location- 
Specific 

NA NA NA NA 

NATIONAL HISTORIC PRESERVATION ACT 
National 
Historic 
Preservation 
Act 
[16 USC 661 
et seq] 36 CFR 
Part 65 

Establishes procedures to provide 
for preservation of scientific, 
historical, and archaeological data 
that might be destroyed through 
alteration of terrain as a result of a 
federal construction project or a 
federally licensed activity or 
program.  If scientific, historical, 
or archaeological artifacts are 
discovered at the site, work in the 
area of the site affected by such 

Location- 
Specific 

NA       
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Potentially or 
Applicable 

Relevant and 
Appropriate 

Requirements 

Description Type of 
ARAR 

OU2 GW 

Alternative 1  
No Action 

Alternative 2  
Institutional 
Controls and 
Monitoring 

Alternative 3 
SSD + 

Institutional 
Controls 

Alternative 4 
ISCO + 

Institutional 
Controls 

discovery will be halted pending a 
completion of any data recovery 
and preservation activities 
required pursuant to the act and 
any implementing regulations. 

RIVERS AND HARBORS ACT OF 1899 
Rivers and 
Harbors Act of 
1899 [33 USC 
401 et seq] 
33 USC 403 
33 CFR Part 
322 
 

Requires approval from United 
States Army Corps of Engineers 
(USACE) for dredging and filling 
work performed in a navigable 
waterway of the US.  Activities 
that could impede navigation and 
commerce are prohibited. 

Action- 
Specific 

NA NA NA NA 

DEPARTMENT OF TRANSPORTATION 
Requirements 
for the 
Transport of 
Hazardous 
Materials [49 
CFR 172] 

Transportation of hazardous 
materials on public roadways 
must comply with the 
requirements. 

Action-
Specific 

NA NA NA NA 

OTHER FEDERAL GUIDELINES TO BE CONSIDERED 
Integrated Risk 
Information 
System (IRIS) 

Risk reference doses (RfD) are 
estimates of daily exposure levels 
that are unlikely to cause 
significant adverse non-
carcinogenic health effects over a 
lifetime.  Cancer Slope Factors 

Chemical -
Specific 

X       
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Potentially or 
Applicable 

Relevant and 
Appropriate 

Requirements 

Description Type of 
ARAR 

OU2 GW 

Alternative 1  
No Action 

Alternative 2  
Institutional 
Controls and 
Monitoring 

Alternative 3 
SSD + 

Institutional 
Controls 

Alternative 4 
ISCO + 

Institutional 
Controls 

(CSF) are used to compute the 
incremental cancer risk from 
exposure to site contaminants and 
represent the most up-to-date 
information on cancer risk from 
US EPA’s Carcinogen 
Assessment Group. 

EPA Regional 
Screening 
Levels (RSL)  

EPA Regional Screening Levels 
(RSLs and associated guidance 
necessary to calculate them) are 
risk-based tools for evaluating 
and cleaning up contaminated 
sites.  The RSLs represent 
Agency guidelines and are not 
legally enforceable standards. 

Chemical-
Specific 

X       

ILLINOIS ENVIRONMENTAL PROTECTION ACT / ILLINOIS ADMINISTRATIVE CODE 
35 IAC Part 
228.141: 
Asbestos  

Provides requirements for 
demolition of structures which 
contain asbestos fibers. 

Action-
Specific 

NA NA NA NA 

35 IAC 
212.301: 
Visible and 
Particulate 
Matter 
Emissions, 
Subpart K: 
Fugitive 
Particulate 

Presents regulation of fugitive 
particulate matter emissions from 
any process occurring on-site. 

Action-
Specific 

NA NA NA NA 
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Potentially or 
Applicable 

Relevant and 
Appropriate 

Requirements 

Description Type of 
ARAR 

OU2 GW 

Alternative 1  
No Action 

Alternative 2  
Institutional 
Controls and 
Monitoring 

Alternative 3 
SSD + 

Institutional 
Controls 

Alternative 4 
ISCO + 

Institutional 
Controls 

Matter  
Title 35 of the 
Illinois 
Administrative 
Code (35 IAC) 
Part 302: 
Water Quality 
Standards, 
Subpart B: 
General Use 
Water Quality 
Standards 

Establishes general use standards 
to protect Illinois water for 
aquatic life, wildlife, agricultural 
use, secondary contact use, most 
industrial uses, and to ensure the 
aesthetic quality of the aquatic 
environment. 

Chemical-
specific 

NA NA NA NA 

35 IAC Part 
303, Subparts 
A and B: 
Water Use 
Designations 
and site-
specific Water 
Quality 
Standards 

Establishes water use designations 
which determine, for a given body 
of water, which set of 35 IAC Part 
302 water quality standards 
applies. 

Location-
specific 

NA NA NA NA 

35 IAC Part 
304: Water 
Pollution - 
General 
Effluent 
Standards 

Provides the regulations 
pertaining to the maximum 
concentrations of various 
contaminants that may be 
discharged to the waters of the 
State of Illinois. The section 
contains general effluent 

Chemical-
specific 

NA NA NA NA 
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Potentially or 
Applicable 

Relevant and 
Appropriate 

Requirements 

Description Type of 
ARAR 

OU2 GW 

Alternative 1  
No Action 

Alternative 2  
Institutional 
Controls and 
Monitoring 

Alternative 3 
SSD + 

Institutional 
Controls 

Alternative 4 
ISCO + 

Institutional 
Controls 

limitations and site-specific rules 
and exceptions not of general 
applicability.  

35 IAC Parts 
309.202 and 
309.203: Water 
Pollution 
Permits -  
Construction 
and Operating 
Permits 

Provides regulations pertaining to 
the issuance of permits for the 
construction, modification and 
operation of treatment works, 
pretreatment works, sewers, 
wastewater sources and other 
discharges which are not required 
to have NPDES Permits.  
 

Action-
specific 

NA NA NA NA 

35 IAC Part 
406: Mine 
Waste Effluent 
and Water 
Quality 
Standards 

This section provides standards 
for discharges from mines.  Mine 
discharge can include seepage 
from mine or mine refuse areas, 
and effluent from processing and 
milling or mineral preparation 
plants.   

Location- 
Specific 

NA NA NA NA 

35 IAC Part 
611: Primary 
Drinking 
Water 
Standards 

This section provides the 
standards for public drinking 
water in Illinois. 

Chemical-
Specific 

NA NA NA NA 

35 IAC Part 
620: 
Groundwater 
Quality 

These regulations provide the 
standards for groundwater quality 
in Illinois. 

Chemical- 
Specific 

X       
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Potentially or 
Applicable 

Relevant and 
Appropriate 

Requirements 

Description Type of 
ARAR 

OU2 GW 

Alternative 1  
No Action 

Alternative 2  
Institutional 
Controls and 
Monitoring 

Alternative 3 
SSD + 

Institutional 
Controls 

Alternative 4 
ISCO + 

Institutional 
Controls 

35 IAC Part 
720: 
Hazardous 
Waste 
Management 
System: 
General 

Provides definitions of terms, 
general standards, and overview 
information applicable to 35 IAC 
720 through 728, 733, 738, and 
739. 

Chemical- 
Specific 

 
Action-
Specific 

NA NA NA NA 

35 IAC Part 
721: 
Identification 
of Hazardous 
Waste 

Provides regulations pertaining to 
the identification of hazardous 
waste. 

Chemical- 
Specific 

NA NA NA NA 

35 IAC Part 
722: Standards 
Applicable to 
Generators of 
Hazardous 
Waste 

Provides regulations pertaining to 
the generation of hazardous 
waste. 

Action-
Specific 

NA NA NA NA 

35 IAC Part 
723: Standards 
Applicable to 
Transporters of 
Hazardous 
Waste 

Provides standards applicable to 
transporters of hazardous waste. 

Action- 
Specific 

NA NA NA NA 

35 IAC Part 
724: Standards 
Applicable to 
Owners and 

Provides standards applicable to 
owners and operators of 
hazardous waste treatment, 
storage, and disposal facilities. 

Action- 
Specific 

NA NA NA NA 
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Potentially or 
Applicable 

Relevant and 
Appropriate 

Requirements 

Description Type of 
ARAR 

OU2 GW 

Alternative 1  
No Action 

Alternative 2  
Institutional 
Controls and 
Monitoring 

Alternative 3 
SSD + 

Institutional 
Controls 

Alternative 4 
ISCO + 

Institutional 
Controls 

Operators of 
Hazardous 
Waste 
Treatment, 
Storage, and 
Disposal 
Facilities 
35 IAC Part 
725: Interim 
Status 
Standards for 
Owners and 
Operators of 
Hazardous 
Waste 
Treatment, 
Storage, and 
Disposal 
Facilities 

Provides minimum standards that 
define the acceptable management 
of hazardous waste during the 
period of interim status and until 
certification of final closure, or 
until post-closure care 
responsibility is fulfilled. 

Action-
Specific 

NA NA NA NA 

35 IAC Part 
726, Subpart 
C: Standards 
for the 
Management 
of Specific 
Hazardous 
Waste and 
Specific Types 

Provides regulations to recyclable 
materials that are applied to or 
placed on the land, with or 
without mixing with any other 
substances. 

Action-
Specific 

NA NA NA NA 
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Potentially or 
Applicable 

Relevant and 
Appropriate 

Requirements 

Description Type of 
ARAR 

OU2 GW 

Alternative 1  
No Action 

Alternative 2  
Institutional 
Controls and 
Monitoring 

Alternative 3 
SSD + 

Institutional 
Controls 

Alternative 4 
ISCO + 

Institutional 
Controls 

of Hazardous 
Waste 
Management 
Facilities; 
Recyclable 
Materials Used 
in a Manner 
Constituting 
Disposal 
35 IAC Part 
728:  Land 
Disposal 
Restrictions 

Provides the land disposal 
restrictions for wastes disposed of 
in Illinois.   Generally these 
regulations are equivalent to the 
equivalent federal regulations 
(Land disposal regulations, 40 
CFR 268.2) 

Action-
Specific 

NA NA NA NA 

35 IAC Part 
729:  
Prohibited 
Hazardous 
Waste in Land 
Disposal Units 

Provides regulation which 
prohibits the disposal of certain 
types of hazardous waste in 
hazardous waste disposal units. 

Chemical- 
Specific 

 
Action-
Specific 

NA NA NA NA 

35 IAC Part 
740: Site 
Remediation 
Program, 
§740.535, 
Establishment 

Presents state requirements for the 
site remediation program and 
specific requirements for 
establishment of soil management 
zones (SMZ).  SMZs can be used 
for on-site placement of 

Action-
Specific 

NA NA NA NA 



TABLE 4.4-1 
OU2 GW Compliance with ARARs  

Matthiessen and Hegeler Zinc Company Site, OU2 
LaSalle, LaSalle County, Illinois 

 

Page 14 of 16 
 

Potentially or 
Applicable 

Relevant and 
Appropriate 

Requirements 

Description Type of 
ARAR 

OU2 GW 

Alternative 1  
No Action 

Alternative 2  
Institutional 
Controls and 
Monitoring 

Alternative 3 
SSD + 

Institutional 
Controls 

Alternative 4 
ISCO + 

Institutional 
Controls 

of Soil 
Remediation 
Zones 

contaminated soils for structural 
fill, land reclamation, or 
consolidation of contaminated 
soils within a remediation site.   

35 IAC Part 
742:  Tiered 
Approach to 
Correction 
Action 
Objectives 

Provides default cleanup 
objectives and a methodology for 
developing site-specific cleanup 
objectives. 

Chemical-
Specific 

X       

35 IAC Part 
807.305c and 
807.502:  Final 
Cover and 
Closure 
Standards 

Provides information on solid and 
special waste management 
requirements.  

Action-
Specific 

NA NA NA NA

77 IAC Part 
920: Illinois 
Water Well 
Construction 
Code 

Presents the minimum standards 
for location, construction and 
modification of water wells, 
monitoring wells, and closed loop 
wells.  

Action-
Specific 

NA       

62 IAC Part 
2501: 
Abandoned 
Mined Lands 
Reclamation  
 

Presents the program for 
reclamation of Abandoned Mined 
Lands in order to restore lands 
and waters to productive use.  

Location-
Specific 

NA NA NA NA 
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Potentially or 
Applicable 

Relevant and 
Appropriate 

Requirements 

Description Type of 
ARAR 

OU2 GW 

Alternative 1  
No Action 

Alternative 2  
Institutional 
Controls and 
Monitoring 

Alternative 3 
SSD + 

Institutional 
Controls 

Alternative 4 
ISCO + 

Institutional 
Controls 

ILLINOIS UNIFORM ENVIRONMENTAL COVENANTS ACT 
765 ILCS 122: 
Illinois 
Uniform 
Covenants Act 

Establishes requirements for 
restricting groundwater use on 
NPL sites within Illinois. 

Action-
Specific 

NA       

ILLINOIS  ABANDONED MINED LANDS AND WATER RECLAMATION ACT 
20 ILCS 1920: 
Abandoned 
Mined Lands 
and Water 
Reclamation 
Act 

Presents the program for 
reclamation of abandoned mined 
lands in order to restore lands and 
waters to productive use.  

Location-
Specific 

NA NA NA NA 

EXEMPTIONS/EXCLUSIONS 
Solid Wastes 
which are Not 
Hazardous 
Wastes: 40 
CFR 
261.4(b)(7)(II)(
T), 35 IAC Part 
721 

Solid wastes are excluded as 
hazardous waste based on their 
origin. “Slag from primary zinc 
processing” is listed as an 
excluded solid waste material and 
is therefore not considered to be 
hazardous. 

Action-
Specific 

NA NA NA NA 

 

Notes: 

NA Not Applicable 
 Alternative complies with ARAR 



TABLE 4.4-1 
OU2 GW Compliance with ARARs  

Matthiessen and Hegeler Zinc Company Site, OU2 
LaSalle, LaSalle County, Illinois 
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X Alternative does not comply with ARAR 



TABLE 4.4-2
FEASIBILITY STUDY COST ESTIMATE COMPARISON

OU2 GROUNDWATER
MATTHIESSEN AND HEGELER ZINC COMPANY SITE

OU2 Groundwater Alternatives
Estimate Category Alt 1: N Alt 2: Institutional Controls and Monitoring Alt 3: Subslab Depressurization System + 

Institutional Controls
Alt 4: In Situ Chemical Oxidation + 

Institutional Controls
1E-04 1E-05 1E-06 1E-04 1E-05 1E-06 1E-04 1E-05 1E-06 1E-04 1E-05 1E-06

Construction $0 $0 $0 $222,200 $222,200 $222,200 $446,200 $446,200 $446,200 $1,088,200 $1,088,200 $1,831,200
Engineering and Construction Mgmt. $0 $0 $0 $82,000 $82,000 $82,000 $172,000 $172,000 $172,000 $331,000 $331,000 $529,000
Operations and Maintenance $19,000 $19,000 $19,000 $593,000 $593,000 $593,000 $643,000 $643,000 $643,000 $593,000 $593,000 $593,000

Subtotal $19,000 $19,000 $19,000 $897,200 $897,200 $897,200 $1,261,200 $1,261,200 $1,261,200 $2,012,200 $2,012,200 $2,953,200
Contingency (20%) $4,000 $4,000 $4,000 $179,000 $179,000 $179,000 $252,000 $252,000 $252,000 $402,000 $402,000 $591,000

Total $23,000 $23,000 $23,000 $1,076,000 $1,076,000 $1,076,000 $1,513,000 $1,513,000 $1,513,000 $2,414,000 $2,414,000 $3,544,000
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TABLE 4.4-3 
OU2 GW Sustainability Analysis 

Matthiessen and Hegeler Zinc Company Site 
LaSalle, Illinois 

 

Sustainability Criteria 

OU2 Groundwater 1 

Alternative 1  
 No Action 

Alternative 2   
Institutional Controls 

and Monitoring  

Alternative 3a  
Subslab 

Depressurization + 
Institutional Controls 

Alternative 3b 
In Situ Chemical 

Oxidation + 
Institutional 

Controls 

Reduce air pollutant emissions and 
greenhouse gas production 5 5 3 4 

Minimize impacts to water quality and water 
resources 5 5 5 4 

Support sustainable human and ecological 
use and reuse of remediated land 1 2 3 5 

Minimize material use and waste production 5 5 3 3 

Conserve natural resources and energy 5 5 4 4 

Total 21 22 18 20 

Notes: 

NA Not Applicable 
1. Alternatives are scored against the sustainability criteria on a scale of 1-5, with 5 being the most sustainable option.  
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Estimate Category Cost
Risk Level 1E-04 1E-05 1E-06

REMEDY CONSTRUCTION
Preconstruction Activities $0 $0 $0

Site Preparation & Access $0 $0 $0

Institutional Controls $0 $0 $0

Property Access Restrictions $0 $0 $0

Barrier Walls $0 $0 $0

Subslab Depressurization System $0 $0 $0

In-Situ Chemical Oxidation $0 $0 $0

Site Restoration and Final Survey $0 $0 $0

Contractor's Oversight, H&S, Surveying $0 $0 $0
Construction Subtotal $0 $0 $0

ENGINEERING & CONSTRUCTION MANAGEMENT $0 $0 $0
OPERATIONS AND MAINTENANCE $19,000 $19,000 $19,000

Project Subtotal $19,000 $19,000 $19,000
20% Contingency $4,000 $4,000 $4,000

Project Total $23,000 $23,000 $23,000

TABLE 4.4.1-1
OU2 GROUNDWATER ALTERNATIVE 1 COST

NO ACTION
MATTHIESSEN AND HEGELER ZINC COMPANY SITE
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Estimate Category Cost
Risk Level 1E-04 1E-05 1E-06

REMEDY CONSTRUCTION
Preconstruction Activities $187,200 $187,200 $187,200

Institutional Controls $35,000 $35,000 $35,000
Construction Subtotal $222,200 $222,200 $222,200

ENGINEERING & CONSTRUCTION MANAGEMENT $82,000 $82,000 $82,000

OPERATIONS AND MAINTENANCE $593,000 $593,000 $593,000
Project Subtotal $897,200 $897,200 $897,200

20% Contingency $179,000 $179,000 $179,000

TABLE 4.4.2-1
OU2 GROUNDWATER ALTERNATIVE 2 COST

INSTITUTIONAL CONTROLS AND MONITORING         
MATTHIESSEN AND HEGELER ZINC COMPANY SITE



Page 1 of 1

Estimate Category Cost
Risk Level 1E-04 1E-05 1E-06

REMEDY CONSTRUCTION
Preconstruction Activities $187,200 $187,200 $187,200

Institutional Controls $35,000 $35,000 $35,000

Subslab Depressurization System $122,000 $122,000 $122,000

Site Restoration and Final Survey $12,000 $12,000 $12,000

Contractor's Oversight, H&S, Surveying $90,000 $90,000 $90,000
Construction Subtotal $446,200 $446,200 $446,200

ENGINEERING & CONSTRUCTION MANAGEMENT $172,000 $172,000 $172,000
OPERATIONS AND MAINTENANCE $643,000 $643,000 $643,000

Project Subtotal $1,261,200 $1,261,200 $1,261,200
20% Contingency $252,000 $252,000 $252,000

Project Total $1,513,000 $1,513,000 $1,513,000

TABLE 4.4.3-1
OU2 GROUNDWATER ALTERNATIVE 3 COST

SUBSLAB DEPRESSURIZATION SYSTEM + INSTITUTIONAL CONTROLS
MATTHIESSEN AND HEGELER ZINC COMPANY SITE
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Estimate Category Cost
Risk Level 1E-04 1E-05 1E-06

REMEDY CONSTRUCTION
Preconstruction Activities $187,200 $187,200 $187,200

Institutional Controls $35,000 $35,000 $35,000

In-Situ Chemical Oxidation $742,000 $742,000 $1,413,000

Site Restoration and Final Survey $10,000 $10,000 $10,000

Contractor's Oversight, H&S, Surveying $114,000 $114,000 $186,000
Construction Subtotal $1,088,200 $1,088,200 $1,831,200

ENGINEERING & CONSTRUCTION MANAGEMENT $331,000 $331,000 $529,000
OPERATIONS AND MAINTENANCE $593,000 $593,000 $593,000

Project Subtotal $2,012,200 $2,012,200 $2,953,200
20% Contingency $402,000 $402,000 $591,000

Project Total $2,414,000 $2,414,000 $3,544,000

TABLE 4.4.4-1
OU2 GROUNDWATER ALTERNATIVE 4 COST

IN SITU CHEMICAL OXIDATION + INSTITUTIONAL CONTROLS
MATTHIESSEN AND HEGELER ZINC COMPANY SITE



Table 5.2.1-1
OU1 Plant Area Comparative Analysis for Remedial Alternatives

Matthiessen and Hegeler Zinc Company Site
LaSalle, Illinois

Evaluation Criteria OU1 Plant Area Remedial Alternatives 1

Alt 1 - No Action Alt 4 - Excavation + IC + Property 
Access Restrict

Alt 5 - Low Perm Cap + IC + Property 
Access Restrict

Alt 6 - Soil Cover + IC + Property 
Access Restrict

THRESHOLD CRITERIA 2

Overall protectiveness of human health and the 
environment Fail Pass Pass Pass

Compliance with ARARs Fail Pass Pass Pass
PRIMARY BALANCING CRITERIA 3

Long-term effectiveness and permanence NA  Highly effective and permanent Highly effective Somewhat effective
Criterion Score 5 4 2

Reduction of toxicity (T), mobility (M), or volume 
(V) through treatment

NA No treatment; contaminant M 
reduced through offsite disposal

No treatment; contaminant 
exposure and M reduced through 

capping

No treatment; contaminant 
exposure reduced by soil cover

Criterion Score 2 2 1
Short-term effectiveness NA Moderate impacts during 

implementation
Minimal impacts during 

implementation
Minimal impacts during 

implementation
Criterion Score 2 3 3

Implementability NA Implementable, but challenging 
excavation areas Easily implementable Easily implementable 

Criterion Score 3 4 4

Cost (relative to other alternatives) 4 NA $4.14 M / $5.95 M / $6.39 M $1.30 M / $1.53 M / $1.57 M $1.43 M / $1.62 M / $1.67 M

Criterion Score 1 5 4

MODIFYING CRITERIA 5

CERCLA Criteria  - Alternative Total Score NA 13 18 14
CERCLA Criteria  - Alternative Rank 4 3 1 2

OTHER CRITERIA 3,6

Sustainability 7 NA 12 16 15

Sustainability  - Alternative Rank 4 3 1 2
Notes:  
1     OU1 Plant Area Alternatives 2, 3, 7, 8, and 9 were not carried forward after the initial alternative screening process (see Section 3 of FS).
2     The Threshold Criteria have been evaluated on a pass/fail basis. An alternative must pass both threshold criteria in order to be consider as a remedial action. Alternatives that fail either 

threshold criteria are marked with not applicable (NA) for the remaining primary balancing, modifying, and other criteria.
3     The Primary Balancing Criteria have been evaluated on a scale of 1-5. Details on each of the scales for each criteria are listed below:

Long-term effectiveness and permanence: Implementability:
1 = In-effective and temporary 1 = Very difficult to implement
2 = Somewhat effective 2 = Difficult to implement
3 = Effective 3 = Implementable 
4 = Highly effective 4 = Readily implementable
5 = Highly effective and permanent 5 = Easily implementable 

Reduction of toxicity, mobility, or volume through treatment: Cost (relative  to other alternatives):
1 = Does not reduce toxicity, mobility, or volume - Ranked by total net present value cost
2 = Somewhat effective at reducing toxicity, mobility, and/or volume 
3 = Effective at reducing toxicity, mobility, and/or volume Sustainability (relative  to other alternatives):
4 = Highly effective at reducing toxicity, mobility, and/or volume - Ranked by sustainability evaluations presented in Section 4
5 = Complete reduction of toxicity, mobility, and/or volume

Short-term effectiveness (impact to community, site workers, and environment):
1 = Detrimental impacts during implementation
2 = Significant impacts during implementation
3 = Minimal impacts during implementation
4 = Slight impact during implementation
5 = No impacts during implementation

4     Cost is present in millions of dollars. A full presentation of alternative costs can be found in Section 4 of the FS. 
5     The two Modifying Criteria, State acceptance and community acceptance, will be evaluated following comment on the FS report and the proposed plan, and will be addressed in the ROD.
6     The Other Criterion, sustainability, is not required by the CERCLA 1988 RI/FS guidance but it has been included for completeness. 
7     The Sustainability score development is presented in Table 4.2.1-4. Sustainability scores range from 5 to 25. 
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Evaluation Criteria

Alt 1 - No Action Alt 4 - Excavation + Off-Site Disposal 
+ IC + Property Access Restrict

Alt 12 - Excavation + On-Site 
Consolidation (OU2)  + IC + Property 

Access Restrict

Alt 5 - Low Perm Cap + IC + Property 
Access Restrict

Alt 6 - Soil Cover + IC + Property 
Access Restrict

Alt 14 - Sloping and Benching + 
Revetments  + BMPs

Alt 15 - Sloping and Benching + 
Plantings + Revetments  + BMPs

THRESHOLD CRITERIA 2

Overall protectiveness of human health and the 
environment Fail Pass Pass Pass Pass Pass Pass

Compliance with ARARs Fail Pass Pass Pass Pass Pass Pass
PRIMARY BALANCING CRITERIA 3

Long-term effectiveness and permanence NA  Highly effective and permanent  Highly effective and permanent Somewhat effective Somewhat effective Effective and permanent Highly effective and permanent
Criterion Score 5 5 2 2 3 4

Reduction of toxicity (T), mobility (M), or volume (V) 
through treatment

NA No treatment; onsite T, M, and V 
reduced through offsite disposal

No treatment; onsite T, M, and V 
reduced through offsite disposal

No treatment; contaminant T and 
M reduced through capping

No treatment; contaminant T 
reduced by soil cover

No treatment; contaminant M 
reduced through erosion controls

No treatment; contaminant M 
reduced through erosion controls

Criterion Score 2 2 2 1 2 2
Short-term effectiveness NA Moderate impacts during 

implementation
Moderate impacts during 

implementation
Minimal impacts during 

implementation
Minimal impacts during 

implementation
Slight impact during 

implementation
Slight impact during 

implementation
Criterion Score 2 2 3 3 4 4

Implementability NA Difficult to implement Difficult to implement Implementable, but challenging 
working on steep slopes

Implementable, but challenging 
working on steep slopes

Implementable, but challenging 
benching areas on slopes

Implementable, but challenging 
benching areas on slopes

Criterion Score 2 2 3 3 3 3

Cost (relative to other alternatives) 4 NA $214.1 M $101.6 M $5.28 M / $7.31 M / $7.31 M $5.15 M / $7.09 M / $7.09 M $17.99 M / $18.25 M $18.12 M / $18.42 M
Criterion Score 1 2 5 5 4 4

MODIFYING CRITERIA 5

CERCLA Criteria  - Alternative Total Score NA 12 13 15 14 16 17
CERCLA Criteria  - Alternative Rank 7 6 5 3 4 2 1

OTHER CRITERIA 3,6

Sustainability 7 NA 12 15 18 17 18 19

Sustainability  - Alternative Rank 7 6 5 2 4 2 1
Notes:  
1     OU1 Slag Pile Area Alternatives 2, 3, 7, 8, 9, 10, 11, and 13 were not carried forward after the initial alternative screeening process (see Section 3 of FS).
2     The Threshold Criteria have been evaluated on a pass/fail basis. An alternative must pass both threshold criteria in order to be consider as a remedial action. Alternatives that fail either 

threshold criteria are marked with not applicable (NA) for the remaining primary balancing, modifying, and other criteria.
3     The Primary Balancing Criteria have been evaluated on a scale of 1-5. Details on each of the scales for each criteria are listed below:

Long-term effectiveness and permanence: Implementability:
1 = In-effective and temporary 1 = Very difficult to implement
2 = Somewhat effective 2 = Difficult to implement
3 = Effective 3 = Implementable 
4 = Highly effective 4 = Readily implementable
5 = Highly effective and permanent 5 = Easily implementable 

Reduction of toxicity, mobility, or volume through treatment: Cost (relative  to other alternatives):
1 = Does not reduce toxicity, mobility, or volume - Ranked by total net present value cost
2 = Somewhat effective at reducing toxicity, mobility, and/or volume 
3 = Effective at reducing toxicity, mobility, and/or volume Sustainability (relative  to other alternatives):
4 = Highly effective at reducing toxicity, mobility, and/or volume - Ranked by sustainability evaluations presented in Section 4
5 = Complete reduction of toxicity, mobility, and/or volume

Short-term effectiveness (impact to community, site workers, and environment):
1 = Detrimental impacts during implementation
2 = Significant impacts during implementation
3 = Minimal impacts during implementation
4 = Slight impact during implementation
5 = No impacts during implementation

4     Cost is present in millions of dollars. A full presentation of alternative costs can be found in Section 4 of the FS. 
5     The two Modifying Criteria, State acceptance and community acceptance, will be evaluated following comment on the FS report and the proposed plan, and will be addressed in the ROD.
6     The Other Criterion, sustainability, is not required by the CERCLA 1988 RI/FS guidance but it has been included for completeness. 
7     The Sustainability score development is presented in Table 4.2.2-4. Sustainability scores range from 5 to 25. 

Table 5.2.2-1
OU1 Slag Pile Area Comparative Analysis for Remedial Alternatives

Matthiessen and Hegeler Zinc Company Site
LaSalle, Illinois

OU1 Slag Pile Area Remedial Alternatives 1

Page 1 of 1



TABLE 5.2.3-1

OU1 SUMMARY OF REMEDIAL ALTERNATIVES COMPARATIVE EVALUATION

MATTHIESSEN AND HEGELER ZINC COMPANY SITE

OTHER 

CRITERIA
 2,4

Overall 

protectiveness of 

human health and the 

environment

Compliance 

with ARARs

Long-term 

effectiveness and 

permanence

Reduction of toxicity, 

mobility, or volume 

through treatment

Short-term 

effectiveness

Implementability Cost (relative to 

other 

alternatives)

State 

acceptance

Community 

acceptance
Sustainability 

5

Alt 1 - No Action Fail Fail NA NA NA NA NA NA NA NA 4 NA

Alt 4 - Excavation + 

IC + Property 

Access Restrict

Pass Pass 5 2 2 3 2 NA NA 14 2 12

Alt 5 - Low Perm 

Cap + IC + 

Property Access 

Restrict

Pass Pass 4 2 3 4 5 NA NA 18 1 16

Alt 6 - Soil Cover + 

IC + Property 

Access Restrict

Pass Pass 2 1 3 4 2 NA NA 12 3 15

Alt 1 - No Action Fail Fail NA NA NA NA NA NA NA NA 7 NA

Alt 4 - Excavation + 

Off-Site Disposal + 

IC + Property 

Access Restrict

Pass Pass 5 2 2 2 1 NA NA 12 6 12

Alt 12 - Excavation 

+ On-Site 

Consolidation 

(OU2) + IC + 

Property Access 

Restrict

Pass Pass 5 2 2 2 2 NA NA 13 5 15

Alt 5 - Low Perm 

Cap + IC + 

Property Access 

Restrict

Pass Pass 2 2 3 3 5 NA NA 15 3 18

Alt 6 - Soil Cover + 

IC + Property 

Access Restrict

Pass Pass 2 1 3 3 5 NA NA 14 4 17

Alt 14 - Sloping and 

Benching + 

Revetments  + 

BMPs

Pass Pass 3 2 4 3 4 NA NA 16 2 18

Alt 15 - Sloping and 

Benching + 

Plantings + 

Revetments  + 

BMPs

Pass Pass 4 2 4 3 4 NA NA 17 1 19

Alternative

THRESHOLD CRITERIA 
1

PRIMARY BALANCING CRITERIA 
2

CERCLA 

Criteria  - 

Alternative 

Rank

MODIFYING

CRITERIA
 3 CERCLA 

Criteria  - 

Alternative 

Total Score

Media - 

Area

OU1 Plant 

Area

OU1 Slag 

Pile Area
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TABLE 5.2.3-1

OU1 SUMMARY OF REMEDIAL ALTERNATIVES COMPARATIVE EVALUATION

MATTHIESSEN AND HEGELER ZINC COMPANY SITE

Notes:  

2     The Primary Balancing Criteria have been evaluated on a scale of 1-5. Details on each of the scales for each criteria are listed below:

Long-term effectiveness and permanence: Implementability:

1 = In-effective and temporary 1 = Very difficult to implement

2 = Somewhat effective 2 = Difficult to implement

3 = Effective 3 = Implementable 

4 = Highly effective 4 = Readily implementable

5 = Highly effective and permanent 5 = Easily implementable 

Reduction of toxicity, mobility, or volume through treatment: Cost (relative  to other alternatives):

1 = Does not reduce toxicity, mobility, or volume - Ranked by total net present value cost

2 = Somewhat effective at reducing toxicity, mobility, and/or volume 

3 = Effective at reducing toxicity, mobility, and/or volume Sustainability (relative  to other alternatives):

4 = Highly effective at reducing toxicity, mobility, and/or volume - Ranked by sustainability evaluations presented in Section 4

5 = Complete reduction of toxicity, mobility, and/or volume

Short-term effectiveness (impact to community, site workers, and environment):

1 = Detrimental impacts during implementation

2 = Significant impacts during implementation

3 = Minimal impacts during implementation

4 = Slight impact during implementation

5 = No impacts during implementation

4     The Other Criterion, sustainability, is not required by the CERCLA 1988 RI/FS guidance but it has been included for completeness. 

5     The Sustainability score development is presented in Tables 4.2.1-4 and 4.2.2-4. Sustainability scores range from 5 to 25. 

3     The two Modifying Criteria, State acceptance and community acceptance, will be evaluated following comment on the FS report and the proposed plan,

       and will be addressed in the ROD.

1     The Threshold Criteria have been evaluated on a pass/fail basis. An alternative must pass both threshold criteria in order to be consider as a remedial action.

       Alternatives that fail either threshold criteria are marked with not applicable (NA) for the remaining primary balancing, modifying, and other criteria.
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TABLE 5.3.1-1
OU2 SOIL B100 COMPARATIVE EVALUATION OF REMEDIAL ALTERNATIVES

MATTHIESSEN AND HEGELER ZINC COMPANY SITE

Evaluation Criteria OU2 Soil B100 Area Remedial Alternatives 

Alternative 1 
No Action

Alternative 2 Institutional 
Controls 

Alternative 3
Soil Excavation + On-site 

Consolidation under Soil Cover

Alternative 4
Soil Excavation + Off-Site 

Disposal

THRESHOLD CRITERIA 1

Overall protectiveness of human health and the 
environment Fail Pass Pass Pass

Compliance with ARARs Fail Pass Pass Pass
PRIMARY BALANCING CRITERIA 2

Long-term effectiveness and permanence NA Somewhat effective Highly effective and permanent Highly effective and permanent
Criteria Score 2 5 5

Reduction of toxicity, mobility, or volume through 
treatment

NA Does not reduce toxicity, mobility, 
or volume

Somewhat effective at reducing 
toxicity, mobility, and/or volume

Somewhat effective at reducing 
toxicity, mobility, and/or volume 

Criteria Score 1 2 2
Short-term effectiveness NA No impacts during implementation Minimal impacts during 

implementation
Significant impacts during 

implementation
Criteria Score 5 3 2

Implementability NA Readily implementable Readily implementable Easily implementable 
Criteria Score 4 4 5

Cost (relative to other alternatives) 3 NA $0.43M/ $0.43M/ $0.43M $3.1M/ $3.2M/ $4.0M $8.8M/ $9.2M/ $12.0M

Criteria Score 3 2 1

MODIFYING CRITERIA 4

CERCLA Criteria  - Alternative Total Score NA 15 16 15
CERCLA Criteria  - Alternative Rank 2 1 3

OTHER CRITERIA 2,5

Sustainability 6 Highly sustainable Highly sustainable Moderately sustainable Somewhat sustainable

Notes:  
1     The Threshold Criteria have been evaluated on a pass/fail basis. An alternative must pass both threshold criteria in order to be consider as a remedial action. Alternatives that fail either 

threshold criterion are marked with not applicable (NA) for the remaining primary balancing, modifying, and other criteria.
2     The Primary Balancing Criteria have been evaluated on a scale of 1-5. Details on each of these scales for each criterion are listed below:

Long-term effectiveness and permanence: Implementability:
1 = Ineffective and temporary 1 = Very difficult to implement
2 = Somewhat effective 2 = Difficult to implement
3 = Effective 3 = Implementable 
4 = Highly effective 4 = Readily implementable
5 = Highly effective and permanent 5 = Easily implementable 
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TABLE 5.3.1-1
OU2 SOIL B100 COMPARATIVE EVALUATION OF REMEDIAL ALTERNATIVES

MATTHIESSEN AND HEGELER ZINC COMPANY SITE
Reduction of toxicity, mobility, or volume through treatment: Cost (relative  to other alternatives):

1 = Does not reduce toxicity, mobility, or volume - Ranked by total net present value cost
2 = Somewhat effective at reducing toxicity, mobility, and/or volume 
3 = Effective at reducing toxicity, mobility, and/or volume Sustainability (relative  to other alternatives):
4 = Highly effective at reducing toxicity, mobility, and/or volume - Ranked by sustainability evaluations presented in Section 4
5 = Complete reduction of toxicity, mobility, and/or volume

Short-term effectiveness (impact to community, site workers, and environment):
1 = Detrimental impacts during implementation
2 = Significant impacts during implementation
3 = Minimal impacts during implementation
4 = Slight impact during implementation
5 = No impacts during implementation

3     Cost is present in millions of dollars. Three risk levels of cost are presented as 1E-04/1E-05/1E-06. A full presentation of alternative costs can be found in Section 4 of the FS. 
4     The two Modifying Criteria, State acceptance and community acceptance, will be evaluated following comment on the FS report and the proposed plan, and will be addressed in the ROD.
5     The Other Criterion, sustainability, is not required by CERCLA but it has been included for completeness. 
6     The sustainability score development is presented in Table 4.3.1-3, evaluated on a scale of 1-25, with sustainability score range definitions below. 

  Sustainability Criterion Score (relative to other alternatives):
        - Ranked by sustainability evaluations presented in Section 4

1-5    = Not sustainable
6-10   = Potentially sustainable
11-15 = Somewhat sustainable
16-20 = Moderately sustainable
21-25 = Highly sustainable



Evaluation Criteria OU2 Soil RM Area Remedial Alternatives 

Alternative 1 
No Action

Alternative 2 Institutional 
Controls

Alternative 3
Soil Excavation + On-site 

Consolidation under Soil Cover

Alternative 4
Soil Excavation + Ex- Situ 
Treatment by Soil Washing

Alternative 5
Soil Excavation + Off-Site 

Disposal
THRESHOLD CRITERIA 1

Overall protectiveness of human health and the 
environment Fail Pass Pass Pass Pass

Compliance with ARARs Fail Pass Pass Pass Pass
PRIMARY BALANCING CRITERIA 2

Long-term effectiveness and permanence NA Somewhat effective Highly effective and permanent Effective Highly effective and permanent
Criteria Score 2 5 3 5

Reduction of toxicity, mobility, or volume through 
treatment

NA Does not reduce toxicity, 
mobility, or volume

Somewhat effective at reducing 
toxicity, mobility, and/or volume

Highly effective at reducing 
toxicity, mobility, and/or volume

Somewhat effective at reducing 
toxicity, mobility, and/or volume 

Criteria Score 1 2 4 2
Short-term effectiveness NA No impacts during 

implementation
Minimal impacts during 

implementation
Minimal impacts during 

implementation
Significant impacts during 

implementation
Criteria Score 5 3 3 2

Implementability NA Readily implementable Readily implementable Implementable Easily implementable
Criteria Score 4 4 3 5

Cost (relative to other alternatives) 3 NA $0.47M/ $0.47M/ $0.47M $3.2M/ $3.6M/ $4.5M $8.9M/ $10.0M/ $13.8M $6.3M/ $7.3M/ $9.6M
Criteria Score 4 3 1 2

MODIFYING CRITERIA 4

CERCLA Criteria  - Alternative Total Score NA 16 17 14 16
CERCLA Criteria  - Alternative Rank 3 1 4 2

OTHER CRITERIA 2,5

Sustainability 6 Highly sustainable Highly sustainable Moderately sustainable Somewhat sustainable Somewhat sustainable

Notes:  
1     The Threshold Criteria have been evaluated on a pass/fail basis. An alternative must pass both threshold criteria in order to be consider as a remedial action. Alternatives that fail either 

threshold criterion are marked with not applicable (NA) for the remaining primary balancing, modifying, and other criteria.
2     The Primary Balancing Criteria have been evaluated on a scale of 1-5. Details on each of these scales for each criterion are listed below:

Long-term effectiveness and permanence: Implementability:
1 = Ineffective and temporary 1 = Very difficult to implement
2 = Somewhat effective 2 = Difficult to implement
3 = Effective 3 = Implementable 
4 = Highly effective 4 = Readily implementable
5 = Highly effective and permanent 5 = Easily implementable 

Reduction of toxicity, mobility, or volume through treatment: Cost (relative  to other alternatives):
1 = Does not reduce toxicity, mobility, or volume - Ranked by total net present value cost
2 = Somewhat effective at reducing toxicity, mobility, and/or volume 
3 = Effective at reducing toxicity, mobility, and/or volume Sustainability (relative  to other alternatives):
4 = Highly effective at reducing toxicity, mobility, and/or volume - Ranked by sustainability evaluations presented in Section 4
5 = Complete reduction of toxicity, mobility, and/or volume

TABLE 5.3.2-1
OU2 SOIL RM COMPARATIVE EVALUATION OF REMEDIAL ALTERNATIVES

MATTHIESSEN AND HEGELER ZINC COMPANY SITE
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TABLE 5.3.2-1
OU2 SOIL RM COMPARATIVE EVALUATION OF REMEDIAL ALTERNATIVES

MATTHIESSEN AND HEGELER ZINC COMPANY SITE
Short-term effectiveness (impact to community, site workers, and environment):

1 = Detrimental impacts during implementation
2 = Significant impacts during implementation
3 = Minimal impacts during implementation
4 = Slight impact during implementation
5 = No impacts during implementation

3     Cost is present in millions of dollars. Three risk levels of cost are presented as E1-04/E1-05/E1-06. A full presentation of alternative costs can be found in Section 4 of the FS. 
4     The two Modifying Criteria, State acceptance and community acceptance, will be evaluated following comment on the FS report and the proposed plan, and will be addressed in the ROD.
5     The Other Criterion, sustainability, is not required by CERCLA but it has been included for completeness. 
6     The sustainability score development is presented in Table 4.3.2-3, evaluated on a scale of 1-25, with sustainability score range definitions below. 

  Sustainability Criterion Score (relative to other alternatives):
        - Ranked by sustainability evaluations presented in Section 4

1-5    = Not sustainable
6-10   = Potentially sustainable
11-15 = Somewhat sustainable
16-20 = Moderately sustainable
21-25 = Highly sustainable
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Evaluation Criteria OU2 Soil MIA Area Remedial Alternatives 

Alternative 1 
No Action

Alternative 2
Soil Excavation + On-Site 

Consolidation under Soil Cover + 
Institutional Controls

Alternative 3
Ex Situ Chemical Stabilization

Alternative 4
Soil Excavation + Ex Situ 

Treatment by Soil Washing

Alternative 5
Soil Excavation + Off-Site 

Disposal

THRESHOLD CRITERIA 1

Overall protectiveness of human health and the 
environment Fail Pass Pass Pass Pass

Compliance with ARARs Fail Pass Pass Pass Pass
PRIMARY BALANCING CRITERIA 2

Long-term effectiveness and permanence NA Highly effective Somewhat effective Effective Highly effective and permanent
Criteria Score 4 2 3 5

Reduction of toxicity, mobility, or volume through 
treatment

NA Somewhat effective at reducing 
toxicity, mobility, and/or volume

Somewhat effective at reducing 
toxicity, mobility, and/or volume

Highly effective at reducing 
toxicity, mobility, and/or volume

Somewhat effective at reducing 
toxicity, mobility, and/or volume 

Criteria Score 2 2 4 2
Short-term effectiveness NA Minimal impacts during 

implementation
Minimal impacts during 

implementation
Minimal impacts during 

implementation
Significant impacts during 

implementation
Criteria Score 3 3 3 2

Implementability NA Readily implementable Readily implementable Implementable Easily implementable
Criteria Score 4 4 3 5

Cost (relative to other alternatives) 3 NA $32.7M/ $33.6M/ $34.9M $70.4M/ $72.6M/ $80.4M $177M/ $182M/ $204M $120M/ $124M/ $137M
Criteria Score 4 3 1 2

MODIFYING CRITERIA 4

CERCLA Criteria  - Alternative Total Score NA 17 14 14 16
CERCLA Criteria  - Alternative Rank 1 4 3 2

OTHER CRITERIA 2,5

Sustainability 6 Highly sustainable Moderately sustainable Somewhat sustainable Somewhat sustainable Somewhat sustainable

Notes:  
1     The Threshold Criteria have been evaluated on a pass/fail basis. An alternative must pass both threshold criteria in order to be consider as a remedial action. Alternatives that fail either 

threshold criterion are marked with not applicable (NA) for the remaining primary balancing, modifying, and other criteria.
2     The Primary Balancing Criteria have been evaluated on a scale of 1-5. Details on each of these scales for each criterion are listed below:

Long-term effectiveness and permanence: Implementability:
1 = Ineffective and temporary 1 = Very difficult to implement
2 = Somewhat effective 2 = Difficult to implement
3 = Effective 3 = Implementable 
4 = Highly effective 4 = Readily implementable
5 = Highly effective and permanent 5 = Easily implementable 

Reduction of toxicity, mobility, or volume through treatment: Cost (relative  to other alternatives):
1 = Does not reduce toxicity, mobility, or volume - Ranked by total net present value cost
2 = Somewhat effective at reducing toxicity, mobility, and/or volume 
3 = Effective at reducing toxicity, mobility, and/or volume Sustainability (relative  to other alternatives):
4 = Highly effective at reducing toxicity, mobility, and/or volume - Ranked by sustainability evaluations presented in Section 4
5 = Complete reduction of toxicity, mobility, and/or volume

TABLE 5.3.3-1
OU2 SOIL MIA COMPARATIVE EVALUATION OF REMEDIAL ALTERNATIVES

MATTHIESSEN AND HEGELER ZINC COMPANY SITE
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TABLE 5.3.3-1
OU2 SOIL MIA COMPARATIVE EVALUATION OF REMEDIAL ALTERNATIVES

MATTHIESSEN AND HEGELER ZINC COMPANY SITE
Short-term effectiveness (impact to community, site workers, and environment):

1 = Detrimental impacts during implementation
2 = Significant impacts during implementation
3 = Minimal impacts during implementation
4 = Slight impact during implementation
5 = No impacts during implementation

3     Cost is present in millions of dollars. Three risk levels of cost are presented as E1-04/E1-05/E1-06. A full presentation of alternative costs can be found in Section 4 of the FS. 
4     The two Modifying Criteria, State acceptance and community acceptance, will be evaluated following comment on the FS report and the proposed plan, and will be addressed in the ROD.
5     The Other Criterion, sustainability, is not required by CERCLA but it has been included for completeness. 
6     The sustainability score development is presented in Table 4.3.3-3, evaluated on a scale of 1-25, with sustainability score range definitions below. 

  Sustainability Criterion Score (relative to other alternatives):
        - Ranked by sustainability evaluations presented in Section 4

1-5    = Not sustainable
6-10   = Potentially sustainable
11-15 = Somewhat sustainable
16-20 = Moderately sustainable
21-25 = Highly sustainable
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Evaluation Criteria OU2 Soil N Area Remedial Alternatives 

Alternative 1 
No Action

Alternative 2 Institutional 
Controls

Alternative 3
Phytoremediation + 

Institutional Controls

Alternative 4
Soil Excavation + On-Site 

Consolidation under Soil Cover

Alternative 5
Soil Excavation + Off-Site 

Disposal

THRESHOLD CRITERIA 1

Overall protectiveness of human health and the 
environment Fail Pass Pass Pass Pass

Compliance with ARARs Fail Pass Pass Pass Pass
PRIMARY BALANCING CRITERIA 2

Long-term effectiveness and permanence NA Somewhat effective Effective Highly effective and permanent Highly effective and permanent
Criteria Score 2 3 5 5

Reduction of toxicity, mobility, or volume through 
treatment

NA Does not reduce toxicity, 
mobility, or volume

Effective at reducing toxicity, 
mobility, and/or volume 

Somewhat effective at reducing 
toxicity, mobility, and/or volume

Somewhat effective at reducing 
toxicity, mobility, and/or volume 

Criteria Score 1 3 2 2
Short-term effectiveness NA No impacts during 

implementation
Slight  impacts during 

implementation
Significant impacts during 

implementation
Detrimental impacts during 

implementation
Criteria Score 5 4 2 1

Implementability NA Readily implementable Implementable Readily implementable Easily implementable
Criteria Score 4 3 4 5

Cost (relative to other alternatives) 3 NA $0.28M/ $0.28M/ $0.28M $11.0M/ $12.1M/ $13.3M $6.7M/ $14.9M/ $19.6M $15.5M/ $34.8M/ $45.9M
Criteria Score 4 3 2 1

MODIFYING CRITERIA 4

CERCLA Criteria  - Alternative Total Score NA 16 16 15 14
CERCLA Criteria  - Alternative Rank NA 1 2 3 4

OTHER CRITERIA 2,5

Sustainability 6 Highly sustainable Highly sustainable Moderately sustainable Moderately sustainable Somewhat sustainable

Notes:  
1     The Threshold Criteria have been evaluated on a pass/fail basis. An alternative must pass both threshold criteria in order to be consider as a remedial action. Alternatives that fail either 

threshold criterion are marked with not applicable (NA) for the remaining primary balancing, modifying, and other criteria.
2     The Primary Balancing Criteria have been evaluated on a scale of 1-5. Details on each of these scales for each criterion are listed below:

Long-term effectiveness and permanence: Implementability:
1 = Ineffective and temporary 1 = Very difficult to implement
2 = Somewhat effective 2 = Difficult to implement
3 = Effective 3 = Implementable 
4 = Highly effective 4 = Readily implementable
5 = Highly effective and permanent 5 = Easily implementable 

Reduction of toxicity, mobility, or volume through treatment: Cost (relative  to other alternatives):
1 = Does not reduce toxicity, mobility, or volume - Ranked by total net present value cost
2 = Somewhat effective at reducing toxicity, mobility, and/or volume 
3 = Effective at reducing toxicity, mobility, and/or volume 
4 = Highly effective at reducing toxicity, mobility, and/or volume 
5 = Complete reduction of toxicity, mobility, and/or volume

TABLE 5.3.4-1
OU2 SOIL N COMPARATIVE EVALUATION OF REMEDIAL ALTERNATIVES

MATTHIESSEN AND HEGELER ZINC COMPANY SITE
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TABLE 5.3.4-1
OU2 SOIL N COMPARATIVE EVALUATION OF REMEDIAL ALTERNATIVES

MATTHIESSEN AND HEGELER ZINC COMPANY SITE
Short-term effectiveness (impact to community, site workers, and environment):

1 = Detrimental impacts during implementation
2 = Significant impacts during implementation
3 = Minimal impacts during implementation
4 = Slight impact during implementation
5 = No impacts during implementation

3     Cost is present in millions of dollars. Three risk levels of cost are presented as E1-04/E1-05/E1-06. A full presentation of alternative costs can be found in Section 4 of the FS. 
4     The two Modifying Criteria, State acceptance and community acceptance, will be evaluated following comment on the FS report and the proposed plan, and will be addressed in the ROD.
5     The Other Criterion, sustainability, is not required by CERCLA but it has been included for completeness. 
6     The sustainability score development is presented in Table 4.3.4-3, evaluated on a scale of 1-25, with sustainability score range definitions below. 

  Sustainability Criterion Score:
        - Ranked by sustainability evaluations presented in Section 4

1-5    = Not sustainable
6-10   = Potentially sustainable
11-15 = Somewhat sustainable
16-20 = Moderately sustainable
21-25 = Highly sustainable
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Evaluation Criteria OU2 Soil RES Area Remedial Alternatives 

Alternative 1 
No Action

Alternative 2
On-Site Soil Cover + 
Institutional Controls

Alternative 3
Soil Excavation + On-Site 

Consolidation under Soil Cover

Alternative 4
Soil Excavation + Off-Site 

Disposal

THRESHOLD CRITERIA 1

Overall protectiveness of human health and the 
environment Fail Pass Pass Pass

Compliance with ARARs Fail Pass Pass Pass
PRIMARY BALANCING CRITERIA 2

Long-term effectiveness and permanence NA Somewhat effective Highly effective and permanent Highly effective and permanent
Criteria Score 2 5 5

Reduction of toxicity, mobility, or volume through 
treatment

NA Somewhat effective at reducing 
toxicity, mobility, and/or volume

Somewhat effective at reducing 
toxicity, mobility, and/or volume

Somewhat effective at reducing 
toxicity, mobility, and/or volume 

Criteria Score 2 2 2
Short-term effectiveness NA Significant impacts during 

implementation
Significant impacts during 

implementation
Significant impacts during 

implementation
Criteria Score 2 2 2

Implementability NA Difficult to implement Implementable Implementable
Criteria Score 2 3 3

Cost (relative to other alternatives) 3 NA $107M/ $128M/ $128M $100M/ $113M/ $113M $139M/ $157M/ $157M
Criteria Score 2 3 1

MODIFYING CRITERIA 4

CERCLA Criteria  - Alternative Total Score NA 10 15 13
CERCLA Criteria  - Alternative Rank NA 3 1 2

OTHER CRITERIA 2,5

Sustainability 6 NA Somewhat sustainable Moderately sustainable Somewhat sustainable

Notes:  
1     The Threshold Criteria have been evaluated on a pass/fail basis. An alternative must pass both threshold criteria in order to be consider as a remedial action. Alternatives that fail either 

threshold criterion are marked with not applicable (NA) for the remaining primary balancing, modifying, and other criteria.
2     The Primary Balancing Criteria have been evaluated on a scale of 1-5. Details on each of the scales for each criterion are listed below:

Long-term effectiveness and permanence: Implementability:
1 = Ineffective and temporary 1 = Very difficult to implement
2 = Somewhat effective 2 = Difficult to implement
3 = Effective 3 = Implementable 
4 = Highly effective 4 = Readily implementable
5 = Highly effective and permanent 5 = Easily implementable 

TABLE 5.3.5-1
OU2 SOIL RES AREA COMPARATIVE EVALUATION OF REMEDIAL ALTERNATIVES

MATTHIESSEN AND HEGELER ZINC COMPANY SITE
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TABLE 5.3.5-1
OU2 SOIL RES AREA COMPARATIVE EVALUATION OF REMEDIAL ALTERNATIVES

MATTHIESSEN AND HEGELER ZINC COMPANY SITE
Reduction of toxicity, mobility, or volume through treatment: Cost (relative  to other alternatives):

1 = Does not reduce toxicity, mobility, or volume - Ranked by total net present value cost
2 = Somewhat effective at reducing toxicity, mobility, and/or volume 
3 = Effective at reducing toxicity, mobility, and/or volume 
4 = Highly effective at reducing toxicity, mobility, and/or volume 
5 = Complete reduction of toxicity, mobility, and/or volume

Short-term effectiveness (impact to community, site workers, and environment):
1 = Detrimental impacts during implementation
2 = Significant impacts during implementation
3 = Minimal impacts during implementation
4 = Slight impact during implementation
5 = No impacts during implementation

3     Cost is present in millions of dollars. Three risk levels of cost are presented as E1-04/E1-05/E1-06. A full presentation of alternative costs can be found in Section 4 of the FS. 
4     The two Modifying Criteria, State acceptance and community acceptance, will be evaluated following comment on the FS report and the proposed plan, and will be addressed in the ROD.
5     The Other Criterion, sustainability, is not required by CERCLA but it has been included for completeness. 
6     The sustainability score development is presented in Table 4.3.5-3, evaluated on a scale of 1-25, with sustainability score range definitions below. 

  Sustainability Criterion Score (relative to other alternatives):
        - Ranked by sustainability evaluations presented in Section 4

1-5    = Not sustainable
6-10   = Potentially sustainable
11-15 = Somewhat sustainable
16-20 = Moderately sustainable
21-25 = Highly sustainable
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Evaluation Criteria OU2 GW Remedial Alternatives 

Alternative 1 
No Action

Alternative 2
Institutional Controls and 

Monitoring

Alternative 3
Subslab Depressurization + 

Institutional Controls

Alternative 4
In Situ  Chemical Oxidation + 

Institutional Controls
THRESHOLD CRITERIA 1

Overall protectiveness of human health and the 
environment Fail Pass Pass Pass

Compliance with ARARs Fail Pass Pass Pass
PRIMARY BALANCING CRITERIA 2

Long-term effectiveness and permanence NA Somewhat effective Effective Highly effective
Criteria Score 2 3 4

Reduction of toxicity, mobility, or volume through 
treatment

NA Does not reduce toxicity, mobility, 
or volume

Does not reduce toxicity, mobility, 
or volume

Highly effective at reducing 
toxicity, mobility, or volume

Criteria Score 1 1 4
Short-term effectiveness NA No impacts during implementation Slight impact during 

implementation
Minimal impacts during 

implementation
Criteria Score 5 4 3

Implementability NA Easily implementable Readily implementable Implementatble
Criteria Score 5 4 3

Cost (relative to other alternatives) 3 NA $1.1M/ $1.1M/ $1.1M $1.5M/ $1.5M/ $1.5M $2.4M/ $2.4M/ $3.5M

Criteria Score 3 2 1

MODIFYING CRITERIA 4

CERCLA Criteria  - Alternative Total Score NA 16 14 15
CERCLA Criteria  - Alternative Rank NA 1 3 2

OTHER CRITERIA 2,5

Sustainability 6 Highly sustainable Highly sustainable Moderately sustainable Highly sustainable

Notes:  
1     The Threshold Criteria have been evaluated on a pass/fail basis. An alternative must pass both threshold criteria in order to be consider as a remedial action. Alternatives that fail either 

threshold criterion are marked with not applicable (NA) for the remaining primary balancing, modifying, and other criteria.
2     The Primary Balancing Criteria have been evaluated on a scale of 1-5. Details on each of these scales for each criterion are listed below:

Long-term effectiveness and permanence: Implementability:
1 = Ineffective and temporary 1 = Very difficult to implement
2 = Somewhat effective 2 = Difficult to implement
3 = Effective 3 = Implementable 
4 = Highly effective 4 = Readily implementable
5 = Highly effective and permanent 5 = Easily implementable 

Reduction of toxicity, mobility, or volume through treatment: Cost (relative  to other alternatives):
1 = Does not reduce toxicity, mobility, or volume - Ranked by total net present value cost
2 = Somewhat effective at reducing toxicity, mobility, and/or volume 
3 = Effective at reducing toxicity, mobility, and/or volume 
4 = Highly effective at reducing toxicity, mobility, and/or volume 
5 = Complete reduction of toxicity, mobility, and/or volume

TABLE 5.4-1
OU2 GW COMPARATIVE EVALUATION OF REMEDIAL ALTERNATIVES

MATTHIESSEN AND HEGELER ZINC COMPANY SITE
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TABLE 5.4-1
OU2 GW COMPARATIVE EVALUATION OF REMEDIAL ALTERNATIVES

MATTHIESSEN AND HEGELER ZINC COMPANY SITE
Short-term effectiveness (impact to community, site workers, and environment):

1 = Detrimental impacts during implementation
2 = Significant impacts during implementation
3 = Minimal impacts during implementation
4 = Slight impact during implementation
5 = No impacts during implementation

3     Cost is present in millions of dollars. Three risk levels of cost are presented as E1-04/E1-05/E1-06. A full presentation of alternative costs can be found in Section 4 of the FS. 
4     The two Modifying Criteria, State acceptance and community acceptance, will be evaluated following comment on the FS report and the proposed plan, and will be addressed in the ROD.
5     The Other Criterion, sustainability, is not required by CERCLA but it has been included for completeness. 
6     The sustainability score development is presented in Table 4.3.6-3, evaluated on a scale of 1-25, with sustainability score range definitions below. 

  Sustainability Criterion Score (relative to other alternatives):
        - Ranked by sustainability evaluations presented in Section 4

1-5    = Not sustainable
6-10   = Potentially sustainable
11-15 = Somewhat sustainable
16-20 = Moderately sustainable
21-25 = Highly sustainable
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OTHER 
CRITERIA 4

Overall 
protection of 
human health 

and the 
environment

Compliance 
with ARARs

Long-term 
effectiveness and 

permanence

Reduction of 
toxicity, mobility, 

or volume 
through 

treatment

Short-term 
effectiveness

Implementability Cost             
(relative to other 

alternatives)

State 
acceptance

Community 
acceptance

Sustainability 5

Alternative 1 
No Action Fail Fail NA NA NA NA NA NA NA NA NA Highly 

sustainable

Alternative 2
Institutional 

Controls Only
Pass Pass 2 1 5 4 3 NA NA 15 2 Highly 

sustainable

Alternative 3
Soil Excavation + 

On-Site 
Consolidation 

under Soil Cover

Pass Pass 5 2 3 4 2 NA NA 16 1 Moderately 
sustainable

Alternative 4
Soil Excavation + 
Off-Site Disposal

Pass Pass 5 2 2 5 1 NA NA 15 3 Somewhat 
sustainable

Alternative 1 
No Action Fail Fail NA NA NA NA NA NA NA NA NA Highly 

sustainable
Alternative 2
Institutional 

Controls Only
Pass Pass 2 1 5 4 4 NA NA 16 3 Highly 

sustainable

Alternative 3
Soil Excavation + 

On-Site 
Consolidation 

under Soil Cover

Pass Pass 5 2 3 4 3 NA NA 17 1 Moderately 
sustainable

Alternative 4
Soil Excavation + 

Ex-Situ  Treatment 
by Soil Washing

Pass Pass 3 4 3 3 1 NA NA 14 4 Somewhat 
sustainable

Alternative 5
Soil Excavation + 
Off-Site Disposal

Pass Pass 5 2 2 5 2 NA NA 16 2 Somewhat 
sustainable

Alternative 1 
No Action Fail Fail NA NA NA NA NA NA NA NA NA Highly 

sustainable
Alternative 2

Soil Excavation + 
On-Site 

Consolidation 
under Soil Cover + 

Institutional 
Controls

Pass Pass 4 2 3 4 4 NA NA 17 1 Moderately 
sustainable

Alternative 3
Ex-Situ Chemical 

Stabilization
Pass Pass 2 2 3 4 3 NA NA 14 4 Somewhat 

sustainable

Alternative 4
Soil Excavation + 

Ex-Situ  Treatment 
by Soil Washing

Pass Pass 3 4 3 3 1 NA NA 14 3 Somewhat 
sustainable

Alternative 5
Soil Excavation + 
Off-Site Disposal

Pass Pass 5 2 2 5 2 NA NA 16 2 Somewhat 
sustainable

Alternative 1 
No Action Fail Fail NA NA NA NA NA NA NA NA NA Highly 

sustainable

Alternative 2
Institutional 

Controls Only
Pass Pass 2 1 5 4 4 NA NA 16 1 Highly 

sustainable

Alternative 3
Phytoremediation + 

Institutional 
Controls

Pass Pass 3 3 4 3 3 NA NA 16 2 Moderately 
sustainable

Alternative 4
Soil Excavation + 

On-Site 
Consolidation 

under Soil Cover

Pass Pass 5 2 2 4 2 NA NA 15 3 Moderately 
sustainable

Alternative 5
Soil Excavation + 
Off-Site Disposal

Pass Pass 5 2 1 5 1 NA NA 14 4 Somewhat 
sustainable

Alternative 1 
No Action Fail Fail NA NA NA NA NA NA NA NA NA NA

Alternative 2
On-Site Soil Cover 

+ Institutional 
Controls

Pass Pass 2 2 2 2 2 NA NA 10 3 Somewhat 
sustainable

Alternative 3
Soil Excavation + 

On-Site 
Consolidation 

under Soil Cover

Pass Pass 5 2 2 3 3 NA NA 15 1 Moderately 
sustainable

Alternative 4
Soil Excavation + 
Off-Site Disposal

Pass Pass 5 2 2 3 1 NA NA 13 2 Somewhat 
sustainable

Alternative 1 
No Action Fail Fail NA NA NA NA NA NA NA NA NA Highly 

sustainable
Alternative 2
Institutional 
Controls and 
Monitoring

Pass Pass 2 1 5 5 3 NA NA 16 1 Highly 
sustainable

Alternative 3
Subslab 

Depressurization + 
Institutional 

Controls

Pass Pass 3 1 4 4 2 NA NA 14 3 Moderately 
sustainable

Alternative 4
In-Situ  Chemical 

Oxidation + 
Institutional 

Controls

Pass Pass 4 4 3 3 1 NA NA 15 2 Highly 
sustainable

Notes:  
Dark grey highlighting indicates a ranking of 1 for all compared alternatives within each medium/are

1     The Threshold Criteria have been evaluated on a pass/fail basis. An alternative must pass both threshold criteria in order to be consider as a remedial action. Alternatives that fail eithe
threshold criterion are marked with not applicable (NA) for the remaining primary balancing, modifying, and other criteri

2     The Primary Balancing Criteria have been evaluated on a scale of 1-5. Details on each of these scales for each criterion are listed below
Long-term effectiveness and permanence Implementability

1 = Ineffective and temporary 1 = Very difficult to implemen
2 = Somewhat effective 2 = Difficult to implement
3 = Effective 3 = Implementable 
4 = Highly effective 4 = Readily implementable
5 = Highly effective and permanen 5 = Easily implementable

Reduction of toxicity, mobility, or volume through treatment Cost (relative  to other alternatives):
1 = Does not reduce toxicity, mobility, or volume - Ranked by total net present value cost
2 = Somewhat effective at reducing toxicity, mobility, and/or volume
3 = Effective at reducing toxicity, mobility, and/or volume Sustainability (relative  to other alternatives)
4 = Highly effective at reducing toxicity, mobility, and/or volume - Ranked by sustainability evaluations presented in Section 4
5 = Complete reduction of toxicity, mobility, and/or volume

Short-term effectiveness (impact to community, site workers, and environment)
1 = Detrimental impacts during implementation
2 = Significant impacts during implementation
3 = Minimal impacts during implementation
4 = Slight impact during implementation
5 = No impacts during implementation

3     The two Modifying Criteria, State acceptance and community acceptance, will be evaluated following comment on the FS Report and the Proposed Plan, and will be addressed in the ROD
4     The Other Criterion, sustainability, is not required by CERCLA but it has been included for completeness
5     The sustainability score development is presented in Table 4.3.3-3, evaluated on a scale of 1-25, with sustainability score range definitions below

  Sustainability Criterion Score (relative to other alternatives)
        - Ranked by sustainability evaluations presented in Section 4

1-5    = Not sustainable
6-10   = Potentially sustainable
11-15 = Somewhat sustainable
16-20 = Moderately sustainable
21-25 = Highly sustainable

Media - 
Area Alternative

OU2 Soil - 
B100 
Area

OU2 Soil - 
RM Area

TABLE 5.5-1
OU2 SUMMARY OF REMEDIAL ALTERNATIVES COMPARATIVE EVALUATION

MATTHIESSEN AND HEGELER ZINC COMPANY SITE

CERCLA Criteria 
Alternative Total 

Score

CERCLA Criteria 
Alternative Rank

THRESHOLD CRITERIA 1 PRIMARY BALANCING CRITERIA 2
MODIFYING CRITERIA 

3

OU2 Soil - 
MIA Area

OU2 Soil - 
RES Area

OU2 GW

OU2 Soil - 
N Area
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APPENDIX G-4-1

Cost Estimates for OU1 Remedial Alternatives



Cost Estimating Activity Unit Cost Units No. of Units Cost Notes Unit Cost Source

Risk = 1E-04

REMEDY CONSTRUCTION

OPERATIONS AND MAINTENANCE

Annual O&M Years 30 $0

5 Year Remedy Reviews Reviews 6 $19,000

Net Present Value of O&M and Remedy Reviews (Interest Rate = 7%) 1E-04 = $19,000

TOTAL CONSTRUCTION, ENGINEERING, AND O&M COST 1E-04 = $19,000

CONTINGENCY

Contingency 20% of Project Cost $4,000

TOTAL COST 1E-04 = $23,000

APPENDIX G-4-1 Table 1 Plant Alt 1

BASIS FOR COST ESTIMATES

OU1 PLANT AREA ALT 1: NO ACTION

MATTHIESSEN & HEGELER ZINC COMPANY SITE

2014 08 12 Plant Area Cost Est Tables 

App G-4-1 Plant Area Alt 1



Cost Estimating Activity Unit Cost Units No. of Units Cost No. of Units Cost No. of Units Cost Notes Unit Cost Source

Risk = 1E-04 Risk = 1E-05 Risk = 1E-06

REMEDY CONSTRUCTION

Preconstruction Activities

Mobilization & Demobilization $250,000 LS 0.6 $150,000 0.6 $150,000 0.6 $150,000 Prev. project experience

Preconstruction Sampling $20,000 LS 1 $20,000 1 $20,000 1 $20,000

Construction Surveying $2,000 Day 3 $6,000 3 $6,000 3 $6,000 Prev. project experience

Permits $18,000 LS 1 $18,000 1 $18,000 1 $18,000 Prev. project experience

Contractor Prepared Preconstruction Plans

     HASP $6,000 LS 1 $6,000 1 $6,000 1 $6,000 Prev. project experience

     SWPPP $15,000 LS 1 $15,000 1 $15,000 1 $15,000 Prev. project experience

     Traffic Plan $10,000 LS 1 $10,000 1 $10,000 1 $10,000 Prev. project experience

     Work Plan $8,000 LS 1 $8,000 1 $8,000 1 $8,000 Prev. project experience

Subtotal 1E-04 = $233,000 1E-05 = $233,000 1E-06 = $233,000

Site Preparation & Access

Construction Temporary Erosion & Sediment Controls $10,000 LS 1 $10,000 1 $10,000 1 $10,000 Prev. project experience

Clearing & Grubbing

     Tree and Brush Removal - Low Density $600 10,000 Sq Ft 0.25 $150 0.25 $150 0.25 $150 Prev. project experience

Perimeter Air Monitoring for Metals $15,000 Month 2.0 $31,000 3.6 $55,000 4.2 $63,000 Prev. project experience

Decontamination Area Construction $10,000 LS 1 $10,000 1 $10,000 1 $10,000 Incl. mtl., power, and water Prev. project experience

Subtotal 1E-04 = $51,150 1E-05 = $75,150 1E-06 = $83,150

Institutional Controls

Deed Restrictions $30,000 LS 1 $30,000 1 $30,000 1 $30,000

Post-Remediation Groundwater Monitoring Wells 50000 LS 1 $50,000 1 $50,000 1 $50,000

Institutional Control Monitoring Plan (ICMP) $5,000 LS 1 $5,000 1 $5,000 1 $5,000

Subtotal 1E-04 = $85,000 1E-05 = $85,000 1E-06 = $85,000

Property Access Restrictions

Provide & Install New Security Fencing $48 Ft 1500 $72,000 1500 $72,000 1500 $72,000 2010 RS Means 

Subtotal 1E-04 = $72,000 1E-05 = $72,000 1E-06 = $72,000

Contaminated Soil Excavation and Backfilling

Contaminated Soil Excavation & Temporary Stockpiling $6 Cu Yd 11400 $68,000 20800 $125,000 24200 $145,000 Prev. project experience

Confirmation Sampling & Analysis $2.68 Cu Yd 11400 $31,000 20800 $56,000 24200 $65,000 Collect sample of excavated area for confirmation. Prev. project experience

Subtotal 1E-04 = $99,000 1E-05 = $181,000 1E-06 = $210,000

Contaminated Soil Consolidation

Offsite Hauling and Disposal (non-hazardous) $90 Cu Yd 11400 $1,026,000 20800 $1,872,000 24200 $2,178,000

Acceptance Sampling & Analysis $3.48 Cu Yd 11400 $40,000 20800 $72,000 24200 $84,000 Prev. project experience

Subtotal 1E-04 = $1,066,000 1E-05 = $1,944,000 1E-06 = $2,262,000

Capping/Cover/Liner

     Soil Cover, 1.5  ft, Compacted $25 Cu Yd 18150 $454,000 15600 $390,000 8550 $214,000 2010 RS Means including Hauling

     Low Permeability Clay Cover, 0.5 ft, Compacted $28 Cu Yd 0 $0 400 $11,000 400 $11,000 2010 RS Means including Hauling

     Low Permeability Asphalt Cover, 2-in Base 3-in Surface $25 Sq Yd 8500 $213,000 13700 $343,000 16200 $405,000 2010 RS Means including Hauling

Subtotal 1E-04 = $667,000 1E-05 = $744,000 1E-06 = $630,000

Site Restoration and Final Survey

Incidental Site Clean-up/Restoration $10,000 LS 0.5 $5,000 1 $10,000 1 $10,000 Prev. project experience

Final Survey $12,000 LS 0.5 $6,000 0.5 $6,000 0.5 $6,000 Prev. project experience

Subtotal 1E-04 = $11,000 1E-05 = $16,000 1E-06 = $16,000

Contractor's Oversight, H&S, Surveying

Contractor Health and Safety $25,000 Month 2.0 $51,000 3.6 $91,000 4.2 $105,000 Prev. project experience

Survey As-Builts $15,000 LS 0.5 $8,000 0.75 $11,000 0.75 $11,000 Prev. project experience

Contractor Management and Oversight $40,000 Month 2.0 $82,000 3.6 $146,000 4.2 $169,000 Prev. project experience

Contractor Sub Contracted Quality Control $10,000 Month 2.0 $20,000 3.6 $36,000 4.2 $42,000 Prev. project experience

Subtotal 1E-04 = $161,000 1E-05 = $284,000 1E-06 = $327,000

CONSTRUCTION  SUBTOTAL 1E-04 = $2,445,150 1E-05 = $3,634,150 1E-06 = $3,918,150

ENGINEERING AND CONSTRUCTION MANAGEMENT

Onsite Construction Quality Assurance $30,000 Month 2.0 $61,000 3.6 $109,000 4.2 $126,000 Prev. project experience

Design, Engin., Procurement, & Construction Management: 20% of Construction Cost $489,000 $727,000 $784,000 Prev. project experience

Subcontractor Bond 3% of Construction Cost $73,000 $109,000 $118,000

Construction Completion Report $40,000 LS 0.25 $10,000 0.25 $10,000 0.25 $10,000 Prev. project experience

ENGINEERING & CM SUBTOTAL 1E-04 = $633,000 1E-05 = $955,000 1E-06 = $1,038,000

CONSTRUCTION & ENGINEERING TOTAL 1E-04 = $3,078,150 1E-05 = $4,589,150 1E-06 = $4,956,150

OPERATIONS AND MAINTENANCE

Annual O&M Years 30 $0 30 $0 30 $0

5 Year Remedy Reviews Reviews 6 $73,000 6 $73,000 6 $73,000

Annual Institutional Control Inspection Years 30 $298,000 30 $298,000 30 $298,000

Net Present Value of O&M and Remedy Reviews (Interest Rate = 7%) 1E-04 = $371,000 1E-05 = $371,000 1E-06 = $371,000

TOTAL CONSTRUCTION, ENGINEERING, AND O&M COST 1E-04 = $3,449,150 1E-05 = $4,960,150 1E-06 = $5,327,150

CONTINGENCY

Contingency 20% of Project Cost $690,000 $992,000 $1,065,000

TOTAL COST 1E-04 = $4,139,150 1E-05 = $5,952,150 1E-06 = $6,392,150

APPENDIX G-4-1 Table 2 Plant Alt 4

BASIS FOR COST ESTIMATES

OU1 PLANT AREA ALT 4: EXCAVATION + INSTITUTIONAL CONTROLS + ACCESS RESTRICTIONS

MATTHIESSEN & HEGELER ZINC COMPANY SITE

Appendix G-4-1 Table 2 2014 08 12 Plant Area Cost Est Tables 

App G-4-1 Plant Area Alt 4



Cost Estimating Activity Unit Cost Units No. of Units Cost No. of Units Cost No. of Units Cost Notes Unit Cost Source
Risk = 1E-04 Risk = 1E-05 Risk = 1E-06

REMEDY CONSTRUCTION
Preconstruction Activities

Mobilization & Demobilization $250,000 LS 0.6 $150,000 0.6 $150,000 0.6 $150,000 Prev. project experience
Construction Surveying $2,000 Day 3 $6,000 3 $6,000 3 $6,000 Prev. project experience
Permits $18,000 LS 0.5 $9,000 0.5 $9,000 0.5 $9,000 Prev. project experience
Contractor Prepared Preconstruction Plans
     HASP $6,000 LS 1 $6,000 1 $6,000 1 $6,000 Prev. project experience
     SWPPP $15,000 LS 1 $15,000 1 $15,000 1 $15,000 Prev. project experience
     Traffic Plan $10,000 LS 1 $10,000 1 $10,000 1 $10,000 Prev. project experience
     Work Plan $8,000 LS 1 $8,000 1 $8,000 1 $8,000 Prev. project experience
     Sampling Plan $6,000 LS 1 $6,000 1 $6,000 1 $6,000 Prev. project experience
Pre Design Sampling $10,000 LS 1 $10,000 1 $10,000 1 $10,000

Subtotal 1E-04 = $220,000 1E-05 = $220,000 1E-06 = $220,000
Site Preparation & Access

Construction Temporary Erosion & Sediment Controls $10,000 LS 1 $10,000 1 $10,000 1 $10,000 Prev. project experience
Clearing & Grubbing
     Tree and Brush Removal - Low Density $600 10,000 Sq Ft 0.5 $300 0.5 $300 0.5 $300 Prev. project experience
Perimeter Air Monitoring for Metals $15,000 Month 0.5 $8,000 0.5 $8,000 0.5 $8,000 Prev. project experience
Decontamination Area Construction $10,000 LS 1 $10,000 1 $10,000 1 $10,000 Incl. mtl., power, and water Prev. project experience

Subtotal 1E-04 = $28,300 1E-05 = $28,300 1E-06 = $28,300
Institutional Controls

Deed Restrictions $30,000 LS 1 $30,000 1 $30,000 1 $30,000
Post-Remediation Groundwater Monitoring Wells 50000 LS 1 $50,000 1 $50,000 1 $50,000
Institutional Control Monitoring Plan (ICMP) $5,000 LS 1 $5,000 1 $5,000 1 $5,000

Subtotal 1E-04 = $85,000 1E-05 = $85,000 1E-06 = $85,000
Contaminated Soil Excavation and Backfilling

Contaminated Soil Excavation & Temporary Stockpiling $6 Cu Yd 1000 $6,000 1000 $6,000 1200 $7,000 Mix Slag Pile Prev. project experience
Confirmation Sampling & Analysis $2.68 Cu Yd 1000 $3,000 1000 $3,000 1200 $3,000 Collect sample of excavated area for confirmation. Prev. project experience

Subtotal 1E-04 = $9,000 1E-05 = $9,000 1E-06 = $10,000
Capping/Cover/Liner
     Low Permeability Asphalt Cover, 2-in Base 3-in Surface $25 Sq Yd 5900 $148,000 10100 $253,000 11000 $275,000 Includes top edge around pond 2010 RS Means including Hauling
     Low Permeability Holding Pond Clay Liner $28 Cu Yd 0 $0 1400 $39,000 1400 $39,000 Prev. project experience

Subtotal 1E-04 = $148,000 1E-05 = $292,000 1E-06 = $314,000
Runoff Diversion & Erosion Control (Permanent) Prev. project experience

Erosion Control Mat (Slopes & Covers) $2 Sq Yd 0 $0 4100 $8,000 4100 $8,000 Prev. project experience
Subtotal 1E-04 = $0 1E-05 = $8,000 1E-06 = $8,000

Site Restoration and Final Survey
Incidental Site Clean-up/Restoration $10,000 LS 0.5 $5,000 1 $10,000 1 $10,000 Prev. project experience
Final Survey $12,000 LS 0.5 $6,000 0.5 $6,000 0.5 $6,000 Prev. project experience

Subtotal 1E-04 = $11,000 1E-05 = $16,000 1E-06 = $16,000
Contractor's Oversight, H&S, Surveying

Contractor Health and Safety $25,000 Month 0.5 $13,000 0.5 $13,000 0.5 $13,000 Prev. project experience
Survey As-Builts $15,000 LS 0.5 $8,000 0.75 $11,000 0.75 $11,000 Prev. project experience
Contractor Management and Oversight $40,000 Month 0.5 $20,000 0.5 $20,000 0.5 $20,000 Prev. project experience
Contractor Sub Contracted Quality Control $10,000 Month 0.5 $5,000 0.5 $5,000 0.5 $5,000 Prev. project experience

Subtotal 1E-04 = $46,000 1E-05 = $49,000 1E-06 = $49,000

CONSTRUCTION  SUBTOTAL 1E-04 = $547,300 1E-05 = $707,300 1E-06 = $730,300
ENGINEERING AND CONSTRUCTION MANAGEMENT

Onsite Construction Quality Assurance $30,000 Month 0.5 $15,000 0.5 $15,000 0.5 $15,000 Prev. project experience
Design, Engin., Procurement, & Construction Management: 20% of Construction Cost $109,000 $141,000 $146,000 Prev. project experience
Subcontractor Bond 3% of Construction Cost $16,000 $21,000 $22,000
Construction Completion Report $40,000 LS 0.25 $10,000 0.25 $10,000 0.25 $10,000 Prev. project experience

ENGINEERING & CM SUBTOTAL 1E-04 = $150,000 1E-05 = $187,000 1E-06 = $193,000

CONSTRUCTION & ENGINEERING TOTAL 1E-04 = $697,300 1E-05 = $894,300 1E-06 = $923,300
OPERATIONS AND MAINTENANCE

Annual O&M Years 30 $11,000 30 $11,000 30 $11,000
5 Year Remedy Reviews Reviews 6 $73,000 6 $73,000 6 $73,000
Annual Institutional Control Inspection Years 30 $298,000 30 $298,000 30 $298,000

Net Present Value of O&M and Remedy Reviews (Interest Rate = 7%) 1E-04 = $382,000 1E-05 = $382,000 1E-06 = $382,000

TOTAL CONSTRUCTION, ENGINEERING, AND O&M COST 1E-04 = $1,079,300 1E-05 = $1,276,300 1E-06 = $1,305,300
CONTINGENCY

Contingency 20% of Project Cost $216,000 $255,000 $261,000

TOTAL COST 1E-04 = $1,295,300 1E-05 = $1,531,300 1E-06 = $1,566,300

APPENDIX G-4-1 Table 3 Plant Alt 5
BASIS FOR COST ESTIMATES

OU1 PLANT AREA ALT 5: LOW PERMEABILITY COVER + INSTITUTIONAL CONTROLS + ACCESS RESTRICTIONS
MATTHIESSEN & HEGELER ZINC COMPANY SITE

2014 08 12 Plant Area Cost Est Tables.xlsx 
App G-4-1 Plant Area Alt 5



Cost Estimating Activity Unit Cost Units No. of Units Cost No. of Units Cost No. of Units Cost Notes Unit Cost Source
Risk = 1E-04 Risk = 1E-05 Risk = 1E-06

REMEDY CONSTRUCTION
Preconstruction Activities

Mobilization & Demobilization $250,000 LS 0.6 $150,000 0.6 $150,000 0.6 $150,000 Prev. project experience
Construction Surveying $2,000 Day 3 $6,000 3 $6,000 3 $6,000 Prev. project experience
Permits $18,000 LS 1 $18,000 1 $18,000 1 $18,000 Prev. project experience
Contractor Prepared Preconstruction Plans
     HASP $6,000 LS 1 $6,000 1 $6,000 1 $6,000 Prev. project experience
     SWPPP $15,000 LS 1 $15,000 1 $15,000 1 $15,000 Prev. project experience
     Traffic Plan $10,000 LS 1 $10,000 1 $10,000 1 $10,000 Prev. project experience
     Work Plan $8,000 LS 1 $8,000 1 $8,000 1 $8,000 Prev. project experience
     Sampling Plan $6,000 LS 1 $6,000 1 $6,000 1 $6,000 Prev. project experience
Pre Design Sampling $8,000 LS 1 $8,000 1 $8,000 1 $8,000

Subtotal 1E-04 = $227,000 1E-05 = $227,000 1E-06 = $227,000
Site Preparation & Access

Construction Temporary Erosion & Sediment Controls $10,000 LS 1 $10,000 1 $10,000 1 $10,000 Prev. project experience
Clearing & Grubbing
     Tree and Brush Removal - Low Density $600 10,000 Sq Ft 0.5 $300 0.5 $300 0.5 $300 Prev. project experience
Perimeter Air Monitoring for Metals $15,000 Month 0.8 $12,000 1.0 $15,000 1.1 $17,000 Prev. project experience
Decontamination Area Construction $10,000 LS 1 $10,000 1 $10,000 1 $10,000 Incl. mtl., power, and water Prev. project experience

Subtotal 1E-04 = $32,300 1E-05 = $35,300 1E-06 = $37,300
Institutional Controls

Deed Restrictions $30,000 LS 1 $30,000 1 $30,000 1 $30,000
Post-Remediation Groundwater Monitoring Wells 50000 LS 1 $50,000 1 $50,000 1 $50,000
Institutional Control Monitoring Plan (ICMP) $5,000 LS 1 $5,000 1 $5,000 1 $5,000

Subtotal 1E-04 = $85,000 1E-05 = $85,000 1E-06 = $85,000
Property Access Restrictions

Provide & Install New Security Fencing $48 Ft 1500 $72,000 1500 $72,000 1500 $72,000 2010 RS Means 
Subtotal 1E-04 = $72,000 1E-05 = $72,000 1E-06 = $72,000

Contaminated Soil Excavation and Backfilling
Contaminated Soil Excavation & Temporary Stockpiling $6 Cu Yd 4000 $24,000 4000 $24,000 4600 $28,000 Mix with Slag Pile Prev. project experience
Confirmation Sampling & Analysis $2.68 Cu Yd 1500 $4,000 1500 $4,000 1500 $4,000 Collect sample of excavated area for confirmation. Prev. project experience

Subtotal 1E-04 = $28,000 1E-05 = $28,000 1E-06 = $32,000
Capping/Cover/Liner
     Soil Cover, 1.5  ft, Compacted $25 Cu Yd 3000 $75,000 3000 $75,000 3450 $86,000 2010 RS Means including Hauling
     Low Permeability Asphalt Cover, 2-in Base 3-in Surface $25 Sq Yd 0 $0 4100 $103,000 4100 $103,000 2010 RS Means including Hauling
     Gravel Surface, Place and Compact $23 Cu Yd 1,000 $23,000 1,000 $23,000 1,150 $26,000 2010 RS Means including Hauling

Subtotal 1E-04 = $98,000 1E-05 = $201,000 1E-06 = $215,000
Site Restoration and Final Survey

Incidental Site Clean-up/Restoration $10,000.00 LS 0.5 $5,000 1 $10,000 1 $10,000 Prev. project experience
Final Survey $12,000.00 LS 0.5 $6,000 0.5 $6,000 0.5 $6,000 Prev. project experience

Subtotal 1E-04 = $11,000 1E-05 = $16,000 1E-06 = $16,000
Contractor's Oversight, H&S, Surveying

Contractor Health and Safety $25,000 Month 0.8 $20,000 1.0 $25,000 1.1 $28,000 Prev. project experience
Survey As-Builts $15,000.00 LS 0.5 $8,000 0.5 $8,000 0.5 $8,000 Prev. project experience
Contractor Management and Oversight $40,000 Month 0.8 $32,000 1.0 $40,000 1.1 $44,000 Prev. project experience
Contractor Sub Contracted Quality Control $10,000 Month 0.8 $8,000 1.0 $10,000 1.1 $11,000 Prev. project experience

Subtotal 1E-04 = $68,000 1E-05 = $83,000 1E-06 = $91,000

CONSTRUCTION  SUBTOTAL 1E-04 = $621,300 1E-05 = $747,300 1E-06 = $775,300
ENGINEERING AND CONSTRUCTION MANAGEMENT

Onsite Construction Quality Assurance $30,000 Month 0.8 $24,000 1.0 $30,000 1.1 $33,000 Prev. project experience
Design, Engin., Procurement, & Construction Management: 20% of Construction Cost $124,000 $149,000 $155,000 Prev. project experience
Subcontractor Bond 3% of Construction Cost $19,000 $22,000 $23,000
Construction Completion Report $40,000 LS 0.25 $10,000 0.25 $10,000 0.25 $10,000 Prev. project experience

ENGINEERING & CM SUBTOTAL 1E-04 = $177,000 1E-05 = $211,000 1E-06 = $221,000

CONSTRUCTION & ENGINEERING TOTAL 1E-04 = $798,300 1E-05 = $958,300 1E-06 = $996,300
OPERATIONS AND MAINTENANCE

Annual O&M Years 5 $21,000 5 $21,000 5 $21,000
5 Year Remedy Reviews Reviews 6 $73,000 6 $73,000 6 $73,000
Annual Institutional Control Inspection Years 30 $298,000 30 $298,000 30 $298,000

Net Present Value of O&M and Remedy Reviews (Interest Rate = 7%) 1E-04 = $392,000 1E-05 = $392,000 1E-06 = $392,000

TOTAL CONSTRUCTION, ENGINEERING, AND O&M COST 1E-04 = $1,190,300 1E-05 = $1,350,300 1E-06 = $1,388,300
CONTINGENCY

Contingency 20% of Project Cost $238,000 $270,000 $278,000

TOTAL COST 1E-04 = $1,428,300 1E-05 = $1,620,300 1E-06 = $1,666,300

APPENDIX G-4-1 Table 4 Plant Alt 6
BASIS FOR COST ESTIMATES

OU1 PLANT AREA ALT 6: SOIL COVER + INSTITUTIONAL CONTROLS + ACCESS RESTRICTIONS
MATTHIESSEN & HEGELER ZINC COMPANY SITE

2014 08 12 Plant Area Cost Est Tables.xlsx 
App G-4-1 Plant Area Alt 6



Cost Estimating Activity Unit Cost Units No. of Units Cost Notes Unit Cost Source

OPERATIONS AND MAINTENANCE
Annual O&M Years 30 $0
5 Year Remedy Reviews Reviews 6 $19,000
Annual Institutional Control Inspection Years 30 $0

Net Present Value of O&M and Remedy Reviews (Interest Rate = 7%) $19,000

TOTAL CONSTRUCTION, ENGINEERING, AND O&M COST $19,000
CONTINGENCY

Contingency 20% of Project Cost $4,000

TOTAL COST $23,000

APPENDIX G-4-1 Table 5 Slag Pile Alt 1
BASIS FOR COST ESTIMATES

OU1 SLAG PILE ALT 1: NO ACTION
MATTHIESSEN & HEGELER ZINC COMPANY SITE

2014 08 12 M&H OU1 Slag Pile Cost Estimate.xlsx 
App G-4-1 Slag Pile Alt 1



Cost Estimating Activity Unit Cost Units No. of Units Cost Notes Unit Cost Source

REMEDY CONSTRUCTION
Preconstruction Activities

Mobilization & Demobilization $250,000 LS 2 $500,000 Prev. project experience
Construction Surveying $2,000 Day 5 $10,000 Prev. project experience
Permits $18,000 LS 1 $18,000 Prev. project experience
Contractor Prepared Preconstruction Plans
     HASP $6,000 LS 1 $6,000 Prev. project experience
     SWPPP $15,000 LS 1 $15,000 Prev. project experience
     Traffic Plan $10,000 LS 1 $10,000 Prev. project experience
     Work Plan $8,000 LS 1 $8,000 Prev. project experience
     Sampling Plan $6,000 LS 1 $6,000 Prev. project experience
Pre Design Sampling $60,000 LS 1 $60,000

Subtotal $633,000
Site Preparation & Access

Construction Temporary Erosion & Sediment Controls $10,000 LS 1 $10,000 Prev. project experience
Clearing & Grubbing
     Tree and Brush Removal - High Density $1,250 10,000 Sq Ft 11 $14,000 2010 RS Means & Experience
     Tree and Brush Removal - Medium Density $900 10,000 Sq Ft 39 $35,000 2010 RS Means & Experience
     Tree and Brush Removal - Low Density $600 10,000 Sq Ft 39 $23,000 Prev. project experience
Provide & Install Construction Fencing $18 LF 600 $11,000 Prev. project experience
Decontamination Area Construction $10,000 LS 1 $10,000 Incl. mtl., power, and water Prev. project experience
Access Roads $18 Sq Yd 3300 $59,000 Prev. project experience
Construction Water Management
     Construction Dewatering (GW & Surface Water) $40,000.00 LS 1 $40,000 Prev. project experience
Perimeter Air Monitoring for Metals $15,000 Month 22 $330,000 Prev. project experience

Subtotal $532,000
Institutional Controls

Deed Restrictions $30,000 LS 1 $30,000
Post-Remediation Groundwater Monitoring Wells $50,000 LS 1 $50,000
Institutional Control Monitoring Plan (ICMP) $5,000 LS 1 $5,000

Subtotal $85,000
Property Access Restrictions

Provide & Install New Security Fencing $48 Ft 4000 $192,000 2010 RS Means 
Subtotal $192,000

Contaminated Soil Excavation and Backfilling
Contaminated Soil Excavation & Temporary Stockpiling $6 Cu Yd 800000 $4,800,000 Prev. project experience
Contaminated Soil Excavation & Temporary Stockpiling, Difficult M $9 Cu Yd 400000 $3,600,000 Prev. project experience
Backfill - Offsite Borrow, Hauling, Placement & Compaction $30 Cu Yd 615000 $18,450,000 Includes analytical testing of material. Prev. project experience

Subtotal $26,850,000
Contaminated Soil Consolidation or Disposal

Offsite Hauling and Disposal (non-hazardous) $90 Cu Yd 1200000 $108,000,000
Acceptance Sampling & Analysis $3.48 Cu Yd 1200000 $4,174,000 Prev. project experience

Subtotal $112,174,000
Capping/Cover/Liner
     Low permeability holding pond clay liner $28 Sq Yd 12000 $336,000 Prev. project experience

Subtotal $336,000
Slag Pile Slope Stabilization

Holding pond dewatering $45,000 Month 1 $45,000
Holding Pond Dredging $18 Cu Yd 20000 $360,000

Subtotal $405,000
Runoff Diversion & Erosion Control (Permanent)

Swales-Excavation & Grading $2 Sq Yd 2700 $5,000 Prev. project experience
Erosion Control Mat (Slopes & Covers) $2 Sq Yd 85500 $171,000 Prev. project experience
Erosion Control Mat (Drainage Channels) $2.50 Sq Yd 720 $2,000 Prev. project experience
Erosion Control Riprap-(Grad. No. 3 Quality  B) $42 Cu Yd 6000 $252,000 Prev. project experience
Erosion Control Stone/Bedding (CA-2 or Grad. No. 1) $26 Cu Yd 1000 $26,000 Prev. project experience

Subtotal $456,000
Surface Water Control Structures & Piping

Surface Water Control Structures $40,000.00 LS 1 $40,000
RCP-ASTM C76 Class IV  (30 in Dia) $103 Ft 250 $26,000 2010 RS Means
HDPE-Smooth Interior (18 in Type S) $21 Ft 150 $3,000

Subtotal $69,000
Building Demolition & Debris Removal

Bld/Structure Demolition-Concrete Footings $18 Sq Ft 144 $3,000 2010 RS Means & Experience
Debris Removal, Rinse & Offsite Disposal $120 Cu Yd 150 $18,000 Prev. project experience

Subtotal $21,000
Topsoil Cover & Revegetation

Offsite Topsoil Borrow, Hauling, & Placement, 6-in $28 Cu Yd 14250 $399,000 Prev. project experience
Tree Planting (Assume 1 tree per 250 Sq Ft) $25 Tree Plug 3700 $93,000 Prev. project experience
Seeding $4,000 Acre 20.7 $83,000 Prev. project experience

Subtotal $575,000
Site Restoration and Final Survey

Incidental Site Clean-up/Restoration $10,000.00 LS 1 $10,000 Prev. project experience
Final Survey $12,000.00 LS 1 $12,000 Prev. project experience

Subtotal $22,000
Contractor's Oversight, H&S, Surveying

Contractor Health and Safety $25,000 Month 22 $550,000 Prev. project experience
Survey As-Builts $15,000.00 LS 1 $15,000 Prev. project experience
Contractor Management and Oversight $40,000 Month 22 $880,000 Prev. project experience
Contractor Sub Contracted Quality Control $10,000 Month 22 $220,000 Prev. project experience

Subtotal $1,665,000

CONSTRUCTION  SUBTOTAL $144,015,000

ENGINEERING AND CONSTRUCTION MANAGEMENT
Onsite Construction Quality Assurance $30,000 Month 22 $660,000 Prev. project experience
Design, Engin., Procurement, & Construction Management: 20% of Construction Cost $28,803,000 Prev. project experience
Subcontractor Bond 3% of Construction Cost $4,320,000
Construction Completion Report $40,000 LS 1 $40,000 Prev. project experience

ENGINEERING & CM SUBTOTAL $33,823,000

CONSTRUCTION & ENGINEERING TOTAL $177,838,000

OPERATIONS AND MAINTENANCE
Annual O&M Years 30 $182,000
5 Year Remedy Reviews Reviews 6 $73,000
Annual Institutional Control Inspection Years 30 $298,000

Net Present Value of O&M and Remedy Reviews (Interest Rate = 7%) $553,000

TOTAL CONSTRUCTION, ENGINEERING, AND O&M COST $178,391,000
CONTINGENCY

Contingency 20% of Project Cost $35,678,000

TOTAL COST $214,069,000

APPENDIX G-4-1 Table 6 Slag Pile Alt 4
BASIS FOR COST ESTIMATES

OU1 SLAG PILE ALT 4: EXCAVATION/OFFSITE DISPOSAL + INSTITUTIONAL CONTROLS + ACCESS RESTRICTIONS
MATTHIESSEN & HEGELER ZINC COMPANY SITE

2014 08 12 M&H OU1 Slag Pile Cost Estimate.xlsx 
App G-4-1 Slag Pile Alt 4



Cost Estimating Activity Unit Cost Units No. of Units Cost Notes Unit Cost Source

REMEDY CONSTRUCTION
Preconstruction Activities

Mobilization & Demobilization $250,000 LS 2 $500,000 Prev. project experience
Construction Surveying $2,000 Day 5 $10,000 Prev. project experience
Permits $18,000 LS 1 $18,000 Prev. project experience
Contractor Prepared Preconstruction Plans
     HASP $6,000 LS 1 $6,000 Prev. project experience
     SWPPP $15,000 LS 1 $15,000 Prev. project experience
     Traffic Plan $10,000 LS 1 $10,000 Prev. project experience
     Work Plan $8,000 LS 1 $8,000 Prev. project experience
     Sampling Plan $6,000 LS 1 $6,000 Prev. project experience
Pre Design Sampling $60,000 LS 1 $60,000

Subtotal $633,000
Site Preparation & Access

Construction Temporary Erosion & Sediment Controls $10,000 LS 1 $10,000 Prev. project experience
Clearing & Grubbing
     Tree and Brush Removal - High Density $1,250 10,000 Sq Ft 11 $14,000 2010 RS Means & Experience
     Tree and Brush Removal - Medium Density $900 10,000 Sq Ft 39 $35,000 2010 RS Means & Experience
     Tree and Brush Removal - Low Density $600 10,000 Sq Ft 39 $23,000 Prev. project experience
Provide & Install Construction Fencing $18 LF 600 $11,000 Prev. project experience
Decontamination Area Construction $10,000 LS 1 $10,000 Incl. mtl., power, and water Prev. project experience
Access Roads $18 Sq Yd 3300 $59,000 Prev. project experience
Construction Water Management
     Construction Dewatering (GW & Surface Water) $40,000.00 LS 1 $40,000 Prev. project experience
Perimeter Air Monitoring for Metals $15,000 Month 22 $330,000 Prev. project experience

Subtotal $532,000
Institutional Controls

Deed Restrictions $30,000 LS 1 $30,000
Post-Remediation Groundwater Monitoring Wells $50,000 LS 1 $50,000
Institutional Control Monitoring Plan (ICMP) $5,000 LS 1 $5,000

Subtotal $85,000
Property Access Restrictions

Provide & Install New Security Fencing $48 Ft 4000 $192,000 2010 RS Means 
Subtotal $192,000

Contaminated Soil Excavation and Backfilling
Contaminated Soil Excavation & Temporary Stockpiling $6 Cu Yd 800000 $4,800,000 Prev. project experience
Contaminated Soil Excavation & Temporary Stockpiling, Difficult M $9 Cu Yd 400000 $3,600,000 Prev. project experience
Backfill - Offsite Borrow, Hauling, Placement & Compaction $30 Cu Yd 615000 $18,450,000 Includes analytical testing of material. Prev. project experience

Subtotal $26,850,000
Contaminated Soil Consolidation or Disposal

On-site (OU2) Hauling and Consolidation $30 Cu Yd 1200000 $36,000,000 Based on OU2 Consolidation Area Cost EstimatBased on OU2 Consolidation Area Cost Estim
Subtotal $36,000,000

Capping/Cover/Liner
     Low permeability holding pond clay liner $28 Sq Yd 12000 $336,000 Prev. project experience

Subtotal $336,000
Slag Pile Slope Stabilization

Holding pond dewatering $45,000 Month 1 $45,000
Holding Pond Dredging $18 Cu Yd 20000 $360,000

Subtotal $405,000
Runoff Diversion & Erosion Control (Permanent)

Swales-Excavation & Grading $2 Sq Yd 2700 $5,000 Prev. project experience
Erosion Control Mat (Slopes & Covers) $2 Sq Yd 85500 $171,000 Prev. project experience
Erosion Control Mat (Drainage Channels) $2.50 Sq Yd 720 $2,000 Prev. project experience
Erosion Control Riprap-(Grad. No. 3 Quality  B) $42 Cu Yd 6000 $252,000 Prev. project experience
Erosion Control Stone/Bedding (CA-2 or Grad. No. 1) $26 Cu Yd 1000 $26,000 Prev. project experience

Subtotal $456,000
Surface Water Control Structures & Piping

Surface Water Control Structures $40,000.00 LS 1 $40,000
RCP-ASTM C76 Class IV  (30 in Dia) $103 Ft 250 $26,000 2010 RS Means
HDPE-Smooth Interior (18 in Type S) $21 Ft 150 $3,000

Subtotal $69,000
Building Demolition & Debris Removal

Bld/Structure Demolition-Concrete Footings $18 Sq Ft 144 $3,000 2010 RS Means & Experience
Debris Removal, Rinse & Offsite Disposal $120 Cu Yd 150 $18,000 Prev. project experience

Subtotal $21,000
Topsoil Cover & Revegetation

Offsite Topsoil Borrow, Hauling, & Placement, 6-in $28 Cu Yd 14250 $399,000 Prev. project experience
Tree Planting (Assume 1 tree per 250 Sq Ft) $25 Tree Plug 3700 $93,000 Prev. project experience
Seeding $4,000 Acre 20.7 $83,000 Prev. project experience

Subtotal $575,000
Site Restoration and Final Survey

Incidental Site Clean-up/Restoration $10,000.00 LS 1 $10,000 Prev. project experience
Final Survey $12,000.00 LS 1 $12,000 Prev. project experience

Subtotal $22,000
Contractor's Oversight, H&S, Surveying

Contractor Health and Safety $25,000 Month 22 $550,000 Prev. project experience
Survey As-Builts $15,000.00 LS 1 $15,000 Prev. project experience
Contractor Management and Oversight $40,000 Month 22 $880,000 Prev. project experience
Contractor Sub Contracted Quality Control $10,000 Month 22 $220,000 Prev. project experience

Subtotal $1,665,000

CONSTRUCTION  SUBTOTAL $67,841,000

ENGINEERING AND CONSTRUCTION MANAGEMENT
Onsite Construction Quality Assurance $30,000 Month 22 $660,000 Prev. project experience
Design, Engin., Procurement, & Construction Management: 20% of Construction Cost $13,568,000 Prev. project experience
Subcontractor Bond 3% of Construction Cost $2,035,000
Construction Completion Report $40,000 LS 1 $40,000 Prev. project experience

ENGINEERING & CM SUBTOTAL $16,303,000

CONSTRUCTION & ENGINEERING TOTAL $84,144,000

OPERATIONS AND MAINTENANCE
Annual O&M Years 30 $182,000
5 Year Remedy Reviews Reviews 6 $73,000
Annual Institutional Control Inspection Years 30 $298,000

Net Present Value of O&M and Remedy Reviews (Interest Rate = 7%) $553,000

TOTAL CONSTRUCTION, ENGINEERING, AND O&M COST $84,697,000
CONTINGENCY

Contingency 20% of Project Cost $16,939,000

TOTAL COST $101,636,000

APPENDIX G-4-1 Table 7 Slag Pile Alt 12
BASIS FOR COST ESTIMATES

OU1 SLAG PILE ALT 4: EXCAVATION/OFFSITE DISPOSAL + INSTITUTIONAL CONTROLS + ACCESS RESTRICTIONS
MATTHIESSEN & HEGELER ZINC COMPANY SITE

2014 08 12 M&H OU1 Slag Pile Cost Estimate.xlsx 
App G-4-1 Slag Pile Alt 12



Cost Estimating Activity Unit Cost Units No. of Units Cost No. of Units Cost No. of Units Cost Notes Unit Cost Source
Risk = 1E-04 Risk = 1E-05 Risk = 1E-06

REMEDY CONSTRUCTION
Preconstruction Activities

Mobilization & Demobilization $250,000 LS 1 $250,000 1 $250,000 1 $250,000 Prev. project experience
Construction Surveying $2,000 Day 5 $10,000 5 $10,000 5 $10,000 Prev. project experience
Permits $18,000 LS 1 $18,000 1 $18,000 1 $18,000 Prev. project experience
Contractor Prepared Preconstruction Plans
     HASP $6,000 LS 1 $6,000 1 $6,000 1 $6,000 Prev. project experience
     SWPPP $15,000 LS 1 $15,000 1 $15,000 1 $15,000 Prev. project experience
     Traffic Plan $10,000 LS 1 $10,000 1 $10,000 1 $10,000 Prev. project experience
     Work Plan $8,000 LS 1 $8,000 1 $8,000 1 $8,000 Prev. project experience
     Sampling Plan $6,000 LS 1 $6,000 1 $6,000 1 $6,000 Prev. project experience
Pre Design Sampling $100,000 LS 0.8 $80,000 1 $100,000 1 $100,000

Subtotal 1E-04 = $403,000 1E-05 = $423,000 1E-06 = $423,000
Site Preparation & Access

Construction Temporary Erosion & Sediment Controls $10,000 LS 1 $10,000 1 $10,000 1 $10,000 Prev. project experience
Clearing & Grubbing
     Tree and Brush Removal - High Density $1,250 10,000 Sq Ft 6 $8,000 11 $14,000 11 $14,000 2010 RS Means & Experience
     Tree and Brush Removal - Medium Density $900 10,000 Sq Ft 24 $22,000 39 $35,000 39 $35,000 2010 RS Means & Experience
     Tree and Brush Removal - Low Density $600 10,000 Sq Ft 24 $14,000 39 $23,000 39 $23,000 Prev. project experience
Provide & Install Construction Fencing $18 LF 600 $11,000 600 $11,000 600 $11,000 Prev. project experience
Decontamination Area Construction $10,000 LS 1 $10,000 1 $10,000 1 $10,000 Incl. mtl., power, and water Prev. project experience
Access Roads $18 Sq Yd 3300 $59,000 3300 $59,000 3300 $59,000 Prev. project experience
Construction Water Management
     Construction Dewatering (GW & Surface Water) $40,000.00 LS 1 $40,000 1 $40,000 1 $40,000 Prev. project experience
Perimeter Air Monitoring for Metals $15,000 Month 6 $90,000 9 $135,000 9 $135,000 Prev. project experience

Subtotal 1E-04 = $264,000 1E-05 = $337,000 1E-06 = $337,000
Institutional Controls

Deed Restrictions $30,000 LS 1 $30,000 1 $30,000 1 $30,000
Post-Remediation Groundwater Monitoring Wells $50,000 LS 1 $50,000 1 $50,000 1 $50,000
Institutional Control Monitoring $5,000 Year 1 $5,000 1 $5,000 1 $5,000

Subtotal 1E-04 = $85,000 1E-05 = $85,000 1E-06 = $85,000
Property Access Restrictions

Provide & Install New Security Fencing $48 Ft 4000 $192,000 4000 $192,000 4000 $192,000 2010 RS Means 
Subtotal 1E-04 = $192,000 1E-05 = $192,000 1E-06 = $192,000

Contaminated Soil Excavation and Backfilling
Contaminated Soil Excavation & Temporary Stockpiling, Difficult M $9 Cu Yd 15,000 $135,000 25,000 $225,000 25,000 $225,000 Site Grading/Subgrade Grading (9") Prev. project experience

Subtotal 1E-04 = $135,000 1E-05 = $225,000 1E-06 = $225,000
Capping/Cover/Liner
     Low Permeability Clay Cover, 1.5 ft, Compacted $28 Cu Yd 30000 $840,000 50000 $1,400,000 50000 $1,400,000 Volumes updated for 1.5 ft cover 2010 RS Means including Hauling

Subtotal 1E-04 = $840,000 1E-05 = $1,400,000 1E-06 = $1,400,000
Runoff Diversion & Erosion Control (Permanent)

Swales-Excavation & Grading $2 Sq Yd 2700 $5,000 2700 $5,000 2700 $5,000 Prev. project experience
Erosion Control Mat (Slopes & Covers) $2 Sq Yd 57900 $116,000 91700 $183,000 91700 $183,000 Prev. project experience
Erosion Control Riprap-(Grad. No. 3 Quality  B) $42 Cu Yd 360 $15,000 360 $15,000 360 $15,000 Prev. project experience
Erosion Control Stone/Bedding (CA-2 or Grad. No. 1) $26 Cu Yd 240 $6,000 240 $6,000 240 $6,000 Prev. project experience

Subtotal 1E-04 = $142,000 1E-05 = $209,000 1E-06 = $209,000
Surface Water Control Structures & Piping

HDPE-Smooth Interior (18 in Type S) $21 Ft 150 $3,000 150 $3,000 150 $3,000
Subtotal 1E-04 = $3,000 1E-05 = $3,000 1E-06 = $3,000

Building Demolition & Debris Removal
Debris Removal, Rinse & Offsite Disposal $120 Cu Yd 100 $12,000 100 $12,000 100 $12,000 Prev. project experience

Subtotal 1E-04 = $12,000 1E-05 = $12,000 1E-06 = $12,000
Topsoil Cover & Revegetation

Offsite Topsoil Borrow, Hauling, & Placement, 6-in $28 Cu Yd 10000 $280,000 17000 $476,000 17000 $476,000 Prev. project experience
Tree Planting (Assume 1 tree per 250 Sq Ft) $25 Tree Plug 2200 $55,000 3700 $93,000 3700 $93,000 Prev. project experience
Seeding $4,000 Acre 12 $50,000 21 $83,000 21 $83,000 Prev. project experience

Subtotal 1E-04 = $385,000 1E-05 = $652,000 1E-06 = $652,000
Site Restoration and Final Survey

Incidental Site Clean-up/Restoration $10,000.00 LS 1 $10,000 1 $10,000 1 $10,000 Prev. project experience
Final Survey $12,000.00 LS 1 $12,000 1 $12,000 1 $12,000 Prev. project experience

Subtotal 1E-04 = $22,000 1E-05 = $22,000 1E-06 = $22,000
Contractor's Oversight, H&S, Surveying

Contractor Health and Safety $25,000 Month 6 $150,000 9 $225,000 9 $225,000 Prev. project experience
Survey As-Builts $15,000.00 LS 1 $15,000 1 $15,000 1 $15,000 Prev. project experience
Contractor Management and Oversight $40,000 Month 6 $240,000 9 $360,000 9 $360,000 Prev. project experience
Contractor Sub Contracted Quality Control $10,000 Month 6 $60,000 9 $90,000 9 $90,000 Prev. project experience

Subtotal 1E-04 = $465,000 1E-05 = $690,000 1E-06 = $690,000

CONSTRUCTION  SUBTOTAL 1E-04 = $2,948,000 1E-05 = $4,250,000 1E-06 = $4,250,000

ENGINEERING AND CONSTRUCTION MANAGEMENT
Onsite Construction Quality Assurance $30,000 Month 6 $180,000 9 $270,000 9 $270,000 Prev. project experience
Design, Engin., Procurement, & Construction Management: 20% of Construction Cost $590,000 $850,000 $850,000 Prev. project experience
Subcontractor Bond 3% of Construction Cost $88,000 $128,000 $128,000
Construction Completion Report $40,000 LS 1 $40,000 1 $40,000 1 $40,000 Prev. project experience

ENGINEERING & CM SUBTOTAL 1E-04 = $898,000 1E-05 = $1,288,000 1E-06 = $1,288,000

CONSTRUCTION & ENGINEERING TOTAL 1E-04 = $3,846,000 1E-05 = $5,538,000 1E-06 = $5,538,000

OPERATIONS AND MAINTENANCE
Annual O&M Years 30 $182,000 30 $182,000 30 $182,000
5 Year Remedy Reviews Reviews 6 $73,000 6 $73,000 6 $73,000
Annual Institutional Control Inspection Years 30 $298,000 30 $298,000 30 $298,000

Net Present Value of O&M and Remedy Reviews (Interest Rate = 7%) 1E-04 = $553,000 1E-05 = $553,000 1E-06 = $553,000

TOTAL CONSTRUCTION, ENGINEERING, AND O&M COST 1E-04 = $4,399,000 1E-05 = $6,091,000 1E-06 = $6,091,000
CONTINGENCY

Contingency 20% of Project Cost $880,000 $1,218,000 $1,218,000

TOTAL COST 1E-04 = $5,279,000 1E-05 = $7,309,000 1E-06 = $7,309,000

APPENDIX G-4-1 Table 8 Slag Pile Alt 5
BASIS FOR COST ESTIMATES

OU1 SLAG PILE ALT 5: LOW PERMEABILITY COVER + INSTITUTIONAL CONTROLS + ACCESS RESTRICTIONS
MATTHIESSEN & HEGELER ZINC COMPANY SITE

2014 08 12 M&H OU1 Slag Pile Cost Estimate.xlsx 
App G-4-1 Slag Pile Alt 5



Cost Estimating Activity Unit Cost Units No. of Units Cost No. of Units Cost No. of Units Cost Notes Unit Cost Source
Risk = 1E-04 Risk = 1E-05 Risk = 1E-06

REMEDY CONSTRUCTION
Preconstruction Activities

Mobilization & Demobilization $250,000 LS 1 $250,000 1 $250,000 1 $250,000 Prev. project experience
Construction Surveying $2,000 Day 5 $10,000 5 $10,000 5 $10,000 Prev. project experience
Permits $18,000 LS 1 $18,000 1 $18,000 1 $18,000 Prev. project experience
Contractor Prepared Preconstruction Plans
     HASP $6,000 LS 1 $6,000 1 $6,000 1 $6,000 Prev. project experience
     SWPPP $15,000 LS 1 $15,000 1 $15,000 1 $15,000 Prev. project experience
     Traffic Plan $10,000 LS 1 $10,000 1 $10,000 1 $10,000 Prev. project experience
     Work Plan $8,000 LS 1 $8,000 1 $8,000 1 $8,000 Prev. project experience
     Sampling Plan $6,000 LS 1 $6,000 1 $6,000 1 $6,000 Prev. project experience
Pre Design Sampling $100,000 LS 0.8 $80,000 1 $100,000 1 $100,000

Subtotal 1E-04 = $403,000 1E-05 = $423,000 1E-06 = $423,000
Site Preparation & Access

Construction Temporary Erosion & Sediment Controls $10,000 LS 1 $10,000 1 $10,000 1 $10,000 Prev. project experience
Clearing & Grubbing
     Tree and Brush Removal - High Density $1,250 10,000 Sq Ft 6 $8,000 11 $14,000 11 $14,000 2010 RS Means & Experience
     Tree and Brush Removal - Medium Density $900 10,000 Sq Ft 24 $22,000 39 $35,000 39 $35,000 2010 RS Means & Experience
     Tree and Brush Removal - Low Density $600 10,000 Sq Ft 24 $14,000 39 $23,000 39 $23,000 Prev. project experience
Provide & Install Construction Fencing $18 LF 600 $11,000 600 $11,000 600 $11,000 Prev. project experience
Decontamination Area Construction $10,000 LS 1 $10,000 1 $10,000 1 $10,000 Incl. mtl., power, and water Prev. project experience
Access Roads $18 Sq Yd 3300 $59,000 3300 $59,000 3300 $59,000 Prev. project experience
Construction Water Management
     Construction Dewatering (GW & Surface Water) $40,000.00 LS 1 $40,000 1 $40,000 1 $40,000 Prev. project experience
Perimeter Air Monitoring for Metals $15,000 Month 6 $90,000 9 $135,000 9 $135,000 Prev. project experience

Subtotal 1E-04 = $264,000 1E-05 = $337,000 1E-06 = $337,000
Institutional Controls

Deed Restrictions $30,000 LS 1 $30,000 1 $30,000 1 $30,000
Post-Remediation Groundwater Monitoring Wells $50,000 LS 1 $50,000 1 $50,000 1 $50,000
Institutional Control Monitoring Plan $5,000 LS 1 $5,000 1 $5,000 1 $5,000

Subtotal 1E-04 = $85,000 1E-05 = $85,000 1E-06 = $85,000
Property Access Restrictions

Provide & Install New Security Fencing $48 Ft 4000 $192,000 4000 $192,000 4000 $192,000 2010 RS Means 
Subtotal 1E-04 = $192,000 1E-05 = $192,000 1E-06 = $192,000

Contaminated Soil Excavation and Backfilling
Contaminated Soil Excavation & Temporary Stockpiling, Difficult M $9 Cu Yd 15000 $135,000 25000 $225,000 25000 $225,000 Prev. project experience

Subtotal 1E-04 = $135,000 1E-05 = $225,000 1E-06 = $225,000
Capping/Cover/Liner
     Soil Cover, 1.5  ft, Compacted $25 Cu Yd 30000 $750,000 50000 $1,250,000 50000 $1,250,000 2010 RS Means including Hauling

Subtotal 1E-04 = $750,000 1E-05 = $1,250,000 1E-06 = $1,250,000
Runoff Diversion & Erosion Control (Permanent)

Swales-Excavation & Grading $2 Sq Yd 2700 $5,000 2700 $5,000 2700 $5,000 Prev. project experience
Erosion Control Mat (Slopes & Covers) $2 Sq Yd 57900 $116,000 91700 $183,000 91700 $183,000 Prev. project experience
Erosion Control Riprap-(Grad. No. 3 Quality  B) $42 Cu Yd 360 $15,000 360 $15,000 360 $15,000 Prev. project experience
Erosion Control Stone/Bedding (CA-2 or Grad. No. 1) $26 Cu Yd 240 $6,000 240 $6,000 240 $6,000 Prev. project experience

Subtotal 1E-04 = $142,000 1E-05 = $209,000 1E-06 = $209,000
Surface Water Control Structures & Piping

HDPE-Smooth Interior (18 in Type S) $21 Ft 150 $3,000 150 $3,000 150 $3,000
Subtotal 1E-04 = $3,000 1E-05 = $3,000 1E-06 = $3,000

Building Demolition & Debris Removal
Debris Removal, Rinse & Offsite Disposal $120 Cu Yd 100 $12,000 100 $12,000 100 $12,000 Prev. project experience

Subtotal 1E-04 = $12,000 1E-05 = $12,000 1E-06 = $12,000
Topsoil Cover & Revegetation

Offsite Topsoil Borrow, Hauling, & Placement, 6-in $28 Cu Yd 10000 $280,000 17000 $476,000 17000 $476,000 Prev. project experience
Tree Planting (Assume 1 tree per 250 Sq Ft) $25 Tree Plug 2200 $55,000 3700 $93,000 3700 $93,000 Prev. project experience
Seeding $4,000 Acre 12 $50,000 21 $83,000 21 $83,000 Prev. project experience

Subtotal 1E-04 = $385,000 1E-05 = $652,000 1E-06 = $652,000
Site Restoration and Final Survey

Incidental Site Clean-up/Restoration $10,000.00 LS 1 $10,000 1 $10,000 1 $10,000 Prev. project experience
Final Survey $12,000.00 LS 1 $12,000 1 $12,000 1 $12,000 Prev. project experience

Subtotal 1E-04 = $22,000 1E-05 = $22,000 1E-06 = $22,000
Contractor's Oversight, H&S, Surveying

Contractor Health and Safety $25,000 Month 6 $150,000 9 $225,000 9 $225,000 Prev. project experience
Survey As-Builts $15,000 LS 1 $15,000 1 $15,000 1 $15,000 Prev. project experience
Contractor Management and Oversight $40,000 Month 6 $240,000 9 $360,000 9 $360,000 Prev. project experience
Contractor Sub Contracted Quality Control $10,000 Month 6 $60,000 9 $90,000 9 $90,000 Prev. project experience

Subtotal 1E-04 = $465,000 1E-05 = $690,000 1E-06 = $690,000

CONSTRUCTION  SUBTOTAL 1E-04 = $2,858,000 1E-05 = $4,100,000 1E-06 = $4,100,000

ENGINEERING AND CONSTRUCTION MANAGEMENT
Onsite Construction Quality Assurance $30,000 Month 6 $180,000 9 $270,000 9 $270,000 Prev. project experience
Design, Engin., Procurement, & Construction Management: 20% of Construction Cost $572,000 $820,000 $820,000 Prev. project experience
Subcontractor Bond 3% of Construction Cost $86,000 $123,000 $123,000
Construction Completion Report $40,000 LS 1 $40,000 1 $40,000 1 $40,000 Prev. project experience

ENGINEERING & CM SUBTOTAL 1E-04 = $878,000 1E-05 = $1,253,000 1E-06 = $1,253,000

CONSTRUCTION & ENGINEERING TOTAL 1E-04 = $3,736,000 1E-05 = $5,353,000 1E-06 = $5,353,000

OPERATIONS AND MAINTENANCE
Annual O&M Years 30 $182,000 30 $182,000 30 $182,000
5 Year Remedy Reviews Reviews 6 $73,000 6 $73,000 6 $73,000
Annual Institutional Control Inspection Years 30 $298,000 30 $298,000 30 $298,000

Net Present Value of O&M and Remedy Reviews (Interest Rate = 7%) 1E-04 = $553,000 1E-05 = $553,000 1E-06 = $553,000

TOTAL CONSTRUCTION, ENGINEERING, AND O&M COST 1E-04 = $4,289,000 1E-05 = $5,906,000 1E-06 = $5,906,000
CONTINGENCY

Contingency 20% of Project Cost $858,000 $1,181,000 $1,181,000

TOTAL COST 1E-04 = $5,147,000 1E-05 = $7,087,000 1E-06 = $7,087,000

APPENDIX G-4-1 Table 9 Slag Pile Alt 6
BASIS FOR COST ESTIMATES

OU1 SLAG PILE ALT 6: SOIL COVER + INSTITUTIONAL CONTROLS + ACCESS RESTRICTIONS
MATTHIESSEN & HEGELER ZINC COMPANY SITE

2014 08 12 M&H OU1 Slag Pile Cost Estimate.xlsx 
App G-4-1 Slag Pile Alt 6



Cost Estimating Activity Unit Cost Units No. of Units Cost Notes Unit Cost Source

REMEDY CONSTRUCTION
Preconstruction Activities

Stability Analyses $18,000 LS 1 $18,000 Prev. project experience
Mobilization & Demobilization $250,000 LS 1 $250,000 Prev. project experience
Construction Surveying $2,000 Day 5 $10,000 Prev. project experience
Permits $18,000 LS 1 $18,000 Prev. project experience
Contractor Prepared Preconstruction Plans
     HASP $6,000 LS 1 $6,000 Prev. project experience
     SWPPP $15,000 LS 1 $15,000 Prev. project experience
     Traffic Plan $10,000 LS 1 $10,000 Prev. project experience
     Work Plan $8,000 LS 1 $8,000 Prev. project experience
Pre Design Sampling $60,000 LS 1 $60,000

Subtotal $395,000
Site Preparation & Access

Construction Temporary Erosion & Sediment Controls $10,000 LS 1 $10,000 Prev. project experience
Clearing & Grubbing
     Tree and Brush Removal - High Density $1,250 10,000 Sq Ft 11 $14,000 2010 RS Means & Experience
     Tree and Brush Removal - Medium Density $900 10,000 Sq Ft 39 $35,000 2010 RS Means & Experience
     Tree and Brush Removal - Low Density $600 10,000 Sq Ft 39 $23,000 Prev. project experience
Provide & Install Construction Fencing $18 LF 600 $11,000 Prev. project experience
Decontamination Area Construction $10,000 LS 1 $10,000 Incl. mtl., power, and water Prev. project experience
Access Roads $18 Sq Yd 3300 $59,000 Prev. project experience
Construction Water Management
     Construction Dewatering (GW & Surface Water) $40,000 LS 1 $40,000 Prev. project experience
     Discharge Sampling & Analysis $5,000 Month 10 $50,000
Perimeter Air Monitoring for Metals $15,000 Month 10 $150,000 Prev. project experience

Subtotal $402,000
Institutional Controls

Deed Restrictions $30,000 LS 1 $30,000
Post-Remediation Groundwater Monitoring Wells $50,000 LS 1 $50,000
Institutional Control Monitoring Plan $5,000 LS 1 $5,000

Subtotal $85,000
Property Access Restrictions

Provide & Install New Security Fencing $48 Ft 4000 $192,000 2010 RS Means 
Subtotal $192,000

Backfilling
Backfill - Onsite Borrow, Placement & Compaction $15 Cu Yd 183000 $2,745,000 Includes analytical testing of material. Prev. project experience

Subtotal $2,745,000
Cover/Liner
     Soil Cover, 1.5  ft, Compacted $25 Cu Yd 50000 $1,250,000 2010 RS Means including Hauling
     Low permeability holding pond clay liner $28 Sq Yd 20000 $560,000 Prev. project experience

Subtotal $1,810,000
Slag Pile Slope Stabilization

Slope Soil Excavation, Benching & Stockpiling $16 Cu Yd 189000 $3,024,000 Prev. project experience
Retaining Wall-concrete up to 6 ft $275 L Ft 1600 $440,000 2010 RS Means & Experience
Holding pond dewatering $45,000 Month 1 $45,000
Holding Pond Dredging $18 Cu Yd 20000 $360,000

Subtotal $3,869,000
Runoff Diversion & Erosion Control (Permanent)

Swales-Excavation & Grading $2 Sq Yd 2700 $5,000 Prev. project experience
Erosion Control Mat (Slopes & Covers) $2 Sq Yd 119000 $238,000 Prev. project experience
Erosion Control Mat (Drainage Channels) $2.50 Sq Yd 720 $2,000 Prev. project experience
Erosion Control Riprap-(Grad. No. 3 Quality  B) $42 Cu Yd 500 $21,000 Prev. project experience
Erosion Control Stone/Bedding (CA-2 or Grad. No. 1) $26 Cu Yd 1000 $26,000 Prev. project experience
River Bank/Slag Toe Stabilization $45 Cu Yd 6000 $270,000 Prev. project experience

Subtotal $562,000
Surface Water Control Structures & Piping

Surface Water Control Structures $40,000 LS 1 $40,000
RCP-ASTM C76 Class IV  (30 in Dia) $103 Ft 250 $26,000 2010 RS Means
HDPE-Smooth Interior (18 in Type S) $21 Ft 150 $3,000

Subtotal $69,000
Building Demolition & Debris Removal

Bld/Structure Demolition-Concrete Footings $18 Sq Ft 144 $3,000 2010 RS Means & Experience
Debris Removal, Rinse & Offsite Disposal $120 Cu Yd 150 $18,000 Prev. project experience

Subtotal $21,000
Topsoil Cover & Revegetation

Offsite Topsoil Borrow, Hauling, & Placement, 6-in $28 Cu Yd 17000 $476,000 Prev. project experience
Seeding $4,000 Acre 21 $84,000 Prev. project experience

Subtotal $560,000
Site Restoration and Final Survey

Incidental Site Clean-up/Restoration $10,000 LS 1 $10,000 Prev. project experience
Final Survey $12,000 LS 1 $12,000 Prev. project experience

Subtotal $22,000
Contractor's Oversight, H&S, Surveying

Contractor Health and Safety $25,000 Month 10 $250,000 Prev. project experience
Survey As-Builts $15,000 LS 1 $15,000 Prev. project experience
Contractor Management and Oversight $40,000 Month 10 $400,000 Prev. project experience
Contractor Sub Contracted Quality Control $10,000 Month 10 $100,000 Prev. project experience

Subtotal $765,000

CONSTRUCTION  SUBTOTAL $11,497,000

ENGINEERING AND CONSTRUCTION MANAGEMENT
Onsite Construction Quality Assurance $30,000 Month 10 $300,000 Prev. project experience
Design, Engin., Procurement, & Construction Management: 20% of Construction Cost $2,299,000 Prev. project experience
Subcontractor Bond 3% of Construction Cost $345,000
Construction Completion Report $40,000 LS 1 $40,000 Prev. project experience

ENGINEERING & CM SUBTOTAL $2,984,000

CONSTRUCTION & ENGINEERING TOTAL $14,481,000

OPERATIONS AND MAINTENANCE
Annual O&M Years 30 $136,000
5 Year Remedy Reviews Reviews 6 $73,000
Annual Institutional Control Inspection Years 30 $298,000

Net Present Value of O&M and Remedy Reviews (Interest Rate = 7%) $507,000

TOTAL CONSTRUCTION, ENGINEERING, AND O&M COST $14,988,000
CONTINGENCY

Contingency 20% of Project Cost $2,998,000

TOTAL COST $17,986,000

MATTHIESSEN & HEGELER ZINC COMPANY SITE

APPENDIX G-4-1 Table 10 Slag Pile Area Alt 14 with Soil Cover
BASIS FOR COST ESTIMATES

OU1 ALT 14A: SLOPING AND BENCHING + REVETMENTS AT THE TOE OF SLOPE + BMPS
WITH SOIL COVER OVER THE ENTIRETY OF THE SLAG PILE

2014 08 12 M&H OU1 LVR & Slag Pile Cost Estimate.xlsx 
App G-4-1 LVR-Slag Pile Alt 14A



Cost Estimating Activity Unit Cost Units No. of Units Cost Notes Unit Cost Source

REMEDY CONSTRUCTION
Preconstruction Activities

Stability Analyses $18,000 LS 1 $18,000 Prev. project experience
Mobilization & Demobilization $250,000 LS 1 $250,000 Prev. project experience
Construction Surveying $2,000 Day 5 $10,000 Prev. project experience
Permits $18,000 LS 1 $18,000 Prev. project experience
Contractor Prepared Preconstruction Plans
     HASP $6,000 LS 1 $6,000 Prev. project experience
     SWPPP $15,000 LS 1 $15,000 Prev. project experience
     Traffic Plan $10,000 LS 1 $10,000 Prev. project experience
     Work Plan $8,000 LS 1 $8,000 Prev. project experience
Pre Design Sampling $60,000 LS 1 $60,000

Subtotal $395,000
Site Preparation & Access

Construction Temporary Erosion & Sediment Controls $10,000 LS 1 $10,000 Prev. project experience
Clearing & Grubbing
     Tree and Brush Removal - High Density $1,250 10,000 Sq Ft 11 $14,000 2010 RS Means & Experience
     Tree and Brush Removal - Medium Density $900 10,000 Sq Ft 39 $35,000 2010 RS Means & Experience
     Tree and Brush Removal - Low Density $600 10,000 Sq Ft 39 $23,000 Prev. project experience
Provide & Install Construction Fencing $18 LF 600 $11,000 Prev. project experience
Decontamination Area Construction $10,000 LS 1 $10,000 Incl. mtl., power, and water Prev. project experience
Access Roads $18 Sq Yd 3300 $59,000 Prev. project experience
Construction Water Management
     Construction Dewatering (GW & Surface Water) $40,000 LS 1 $40,000 Prev. project experience
     Discharge Sampling & Analysis $5,000 Month 10 $50,000
Perimeter Air Monitoring for Metals $15,000 Month 10 $150,000 Prev. project experience

Subtotal $402,000
Institutional Controls

Deed Restrictions $30,000 LS 1 $30,000
Post-Remediation Groundwater Monitoring Wells $50,000 LS 1 $50,000
Institutional Control Monitoring $5,000 Year 1 $5,000

Subtotal $85,000
Property Access Restrictions

Provide & Install New Security Fencing $48 Ft 4000 $192,000 2010 RS Means 
Subtotal $192,000

Backfilling
Backfill - Onsite Borrow, Placement & Compaction $15 Cu Yd 183000 $2,745,000 Includes analytical testing of material. Prev. project experience

Subtotal $2,745,000
Cover/Liner
     Low Permeability Clay Cover, 1.5 ft, Compacted $28 Cu Yd 50000 $1,400,000 2010 RS Means including Hauling
     Low permeability holding pond clay liner $28 Sq Yd 20000 $560,000 Prev. project experience

Subtotal $1,960,000
Slag Pile Slope Stabilization

Slope Soil Excavation, Benching & Stockpiling $16 Cu Yd 189000 $3,024,000 Prev. project experience
Retaining Wall-concrete up to 6 ft $275 L Ft 1600 $440,000 2010 RS Means & Experience
Holding pond dewatering $45,000 Month 1 $45,000 Operator and pump for one month
Holding Pond Dredging $18 Cu Yd 20000 $360,000

Subtotal $3,869,000
Runoff Diversion & Erosion Control (Permanent)

Swales-Excavation & Grading $2 Sq Yd 2700 $5,000 Prev. project experience
Erosion Control Mat (Slopes & Covers) $2 Sq Yd 119000 $238,000 Prev. project experience
Erosion Control Mat (Drainage Channels) $2.50 Sq Yd 720 $2,000 Prev. project experience
Erosion Control Riprap-(Grad. No. 3 Quality  B) $42 Cu Yd 500 $21,000 Prev. project experience
Erosion Control Stone/Bedding (CA-2 or Grad. No. 1) $26 Cu Yd 1000 $26,000 Prev. project experience
River Bank/Slag Toe Stabilization $45 Cu Yd 6000 $270,000 Prev. project experience

Subtotal $562,000
Surface Water Control Structures & Piping

Surface Water Control Structures $40,000 LS 1 $40,000
RCP-ASTM C76 Class IV  (30 in Dia) $103 Ft 250 $26,000 2010 RS Means
HDPE-Smooth Interior (18 in Type S) $21 Ft 150 $3,000

Subtotal $69,000
Building Demolition & Debris Removal

Bld/Structure Demolition-Concrete Footings $18 Sq Ft 144 $3,000 2010 RS Means & Experience
Debris Removal, Rinse & Offsite Disposal $120 Cu Yd 150 $18,000 Prev. project experience

Subtotal $21,000
Topsoil Cover & Revegetation

Offsite Topsoil Borrow, Hauling, & Placement, 6-in $28 Cu Yd 17000 $476,000 Prev. project experience
Seeding $4,000 Acre 21 $84,000 Prev. project experience

Subtotal $560,000
Site Restoration and Final Survey

Incidental Site Clean-up/Restoration $10,000 LS 1 $10,000 Prev. project experience
Final Survey $12,000 LS 1 $12,000 Prev. project experience

Subtotal $22,000
Contractor's Oversight, H&S, Surveying

Contractor Health and Safety $25,000 Month 10 $250,000 Prev. project experience
Survey As-Builts $15,000 LS 1 $15,000 Prev. project experience
Contractor Management and Oversight $40,000 Month 10 $400,000 Prev. project experience
Contractor Sub Contracted Quality Control $10,000 Month 10 $100,000 Prev. project experience

Subtotal $765,000

CONSTRUCTION  SUBTOTAL $11,647,000

ENGINEERING AND CONSTRUCTION MANAGEMENT
Onsite Construction Quality Assurance $30,000 Month 10 $300,000 Prev. project experience
Design, Engin., Procurement, & Construction Management: 20% of Construction Cost $2,329,000 Prev. project experience
Subcontractor Bond 3% of Construction Cost $349,000
Construction Completion Report $40,000 LS 1 $40,000 Prev. project experience

ENGINEERING & CM SUBTOTAL $3,018,000

CONSTRUCTION & ENGINEERING TOTAL $14,665,000

OPERATIONS AND MAINTENANCE
Annual O&M Years 30 $136,000
5 Year Remedy Reviews Reviews 6 $110,000
Annual Institutional Control Inspection Years 30 $298,000

Net Present Value of O&M and Remedy Reviews (Interest Rate = 7%) $544,000

TOTAL CONSTRUCTION, ENGINEERING, AND O&M COST $15,209,000
CONTINGENCY

Contingency 20% of Project Cost $3,042,000

TOTAL COST $18,251,000

OU1 ALT 14B: SLOPING AND BENCHING + REVETMENTS AT THE TOE OF SLOPE + BMPS
WITH LOW PERMEABILITY COVER OVER THE ENTIRETY OF THE SLAG PILE

MATTHIESSEN & HEGELER ZINC COMPANY SITE

APPENDIX G-4-1 Table 11 Slag Pile Area Alt 14 with Low Perm Cover
BASIS FOR COST ESTIMATES

2014 08 12 M&H OU1 LVR & Slag Pile Cost Estimate.xlsx 
App G-4-1 LVR-Slag Pile Alt 14B



Cost Estimating Activity Unit Cost Units No. of Units Cost Notes Unit Cost Source

REMEDY CONSTRUCTION
Preconstruction Activities

Stability Analyses $18,000 LS 1 $18,000 Prev. project experience
Mobilization & Demobilization $250,000 LS 1 $250,000 Prev. project experience
Construction Surveying $2,000 Day 5 $10,000 Prev. project experience
Permits $18,000 LS 1 $18,000 Prev. project experience
Contractor Prepared Preconstruction Plans
     HASP $6,000 LS 1 $6,000 Prev. project experience
     SWPPP $15,000 LS 1 $15,000 Prev. project experience
     Traffic Plan $10,000 LS 1 $10,000 Prev. project experience
     Work Plan $8,000 LS 1 $8,000 Prev. project experience
Pre Design Sampling $60,000 LS 1 $60,000

Subtotal $395,000
Site Preparation & Access

Construction Temporary Erosion & Sediment Controls $10,000 LS 1 $10,000 Prev. project experience
Clearing & Grubbing
     Tree and Brush Removal - High Density $1,250 10,000 Sq Ft 11 $14,000 2010 RS Means & Experience
     Tree and Brush Removal - Medium Density $900 10,000 Sq Ft 39 $35,000 2010 RS Means & Experience
     Tree and Brush Removal - Low Density $600 10,000 Sq Ft 39 $23,000 Prev. project experience
Provide & Install Construction Fencing $18 LF 600 $11,000 Prev. project experience
Decontamination Area Construction $10,000 LS 1 $10,000 Incl. mtl., power, and water Prev. project experience
Access Roads $18 Sq Yd 3300 $59,000
Construction Water Management Prev. project experience
     Construction Dewatering (GW & Surface Water) $40,000 LS 1 $40,000 Quote from EQ Facility, 9/2010
     Discharge Sampling & Analysis $5,000 Month 10 $50,000 Prev. project experience
Perimeter Air Monitoring for Metals $15,000 Month 10 $150,000

Subtotal $402,000
Institutional Controls

Deed Restrictions $30,000 LS 1 $30,000
Post-Remediation Groundwater Monitoring Wells $50,000 LS 1 $50,000
Institutional Control Monitoring Plan $5,000 LS 1 $5,000

Subtotal $85,000
Property Access Restrictions

Provide & Install New Security Fencing $48 Ft 4000 $192,000 2010 RS Means 
Subtotal $192,000

Backfilling
Backfill - Onsite Borrow, Placement & Compaction $15 Cu Yd 183000 $2,745,000 Includes analytical testing of material. Prev. project experience

Subtotal $2,745,000
Cover/Liner
     Soil Cover, 1.5  ft, Compacted $25 Cu Yd 50000 $1,250,000 2010 RS Means including Hauling
     Low permeability holding pond clay liner $28 Sq Yd 20000 $560,000 Prev. project experience

Subtotal $1,810,000
Slag Pile Slope Stabilization

Slope Soil Excavation, Benching & Stockpiling $16 Cu Yd 189000 $3,024,000 Prev. project experience
Retaining Wall-concrete up to 6 ft $275 L Ft 1600 $440,000 2010 RS Means & Experience
Holding pond dewatering $45,000 Month 1 $45,000
Holding Pond Dredging $18 Cu Yd 20000 $360,000

Subtotal $3,869,000
Runoff Diversion & Erosion Control (Permanent)

Swales-Excavation & Grading $2 Sq Yd 2700 $5,000 Prev. project experience
Erosion Control Mat (Slopes & Covers) $2 Sq Yd 119000 $238,000 Prev. project experience
Erosion Control Mat (Drainage Channels) $2.50 Sq Yd 720 $2,000 Prev. project experience
Erosion Control Riprap-(Grad. No. 3 Quality  B) $42 Cu Yd 500 $21,000 Prev. project experience
Erosion Control Stone/Bedding (CA-2 or Grad. No. 1) $26 Cu Yd 1000 $26,000 Prev. project experience
River Bank/Slag Toe Stabilization $45 Cu Yd 6000 $270,000 Prev. project experience

Subtotal $562,000
Surface Water Control Structures & Piping

Surface Water Control Structures $40,000 LS 1 $40,000
RCP-ASTM C76 Class IV  (30 in Dia) $103 Ft 250 $26,000 2010 RS Means
HDPE-Smooth Interior (18 in Type S) $21 Ft 150 $3,000

Subtotal $69,000
Building Demolition & Debris Removal

Bld/Structure Demolition-Concrete Footings $18 Sq Ft 144 $3,000 2010 RS Means & Experience
Debris Removal, Rinse & Offsite Disposal $120 Cu Yd 150 $18,000 Prev. project experience

Subtotal $21,000
Topsoil Cover & Revegetation

Offsite Topsoil Borrow, Hauling, & Placement, 6-in $28 Cu Yd 17000 $476,000 Prev. project experience
Tree Planting (Assume 1 tree per 250 Sq Ft) $25 Tree Plug 3700 $93,000 Prev. project experience
Seeding $4,000 Acre 21 $84,000 Prev. project experience

Subtotal $653,000
Site Restoration and Final Survey

Incidental Site Clean-up/Restoration $10,000 LS 1 $10,000 Prev. project experience
Final Survey $12,000 LS 1 $12,000 Prev. project experience

Subtotal $22,000
Contractor's Oversight, H&S, Surveying

Contractor Health and Safety $25,000 Month 10 $250,000 Prev. project experience
Survey As-Builts $15,000 LS 1 $15,000 Prev. project experience
Contractor Management and Oversight $40,000 Month 10 $400,000 Prev. project experience
Contractor Sub Contracted Quality Control $10,000 Month 10 $100,000 Prev. project experience

Subtotal $765,000

CONSTRUCTION  SUBTOTAL $11,590,000

ENGINEERING AND CONSTRUCTION MANAGEMENT
Onsite Construction Quality Assurance $30,000 Month 10 $300,000 Prev. project experience
Design, Engin., Procurement, & Construction Management: 20% of Construction Cost $2,318,000 Prev. project experience
Subcontractor Bond 3% of Construction Cost $348,000 Prev. project experience
Construction Completion Report $40,000 LS 1 $40,000

ENGINEERING & CM SUBTOTAL $3,006,000

CONSTRUCTION & ENGINEERING TOTAL $14,596,000

OPERATIONS AND MAINTENANCE
Annual O&M Years 30 $136,000
5 Year Remedy Reviews Reviews 6 $73,000
Annual Institutional Control Inspection Years 30 $298,000

Net Present Value of O&M and Remedy Reviews (Interest Rate = 7%) $507,000

TOTAL CONSTRUCTION, ENGINEERING, AND O&M COST $15,103,000
CONTINGENCY

Contingency 20% of Project Cost $3,021,000

TOTAL COST $18,124,000

MATTHIESSEN & HEGELER ZINC COMPANY SITE

APPENDIX G-4-1 Table 12 Slag Pile Area Alt 15 with Soil Cover
BASIS FOR COST ESTIMATES

OU1 ALT 15A: SLOPING AND BENCHING + PLANTINGS + REVETMENTS AT THE TOE OF SLOPE + BMPS
WITH SOIL COVER OVER THE ENTIRETY OF THE SLAG PILE

2014 08 12 M&H OU1 LVR & Slag Pile Cost Estimate.xlsx 
App G-4-1 LVR-Slag Pile Alt 15A



Cost Estimating Activity Unit Cost Units No. of Units Cost Notes Unit Cost Source

REMEDY CONSTRUCTION
Preconstruction Activities

Stability Analyses $18,000 LS 1 $18,000 Prev. project experience
Mobilization & Demobilization $250,000 LS 1 $250,000 Prev. project experience
Construction Surveying $2,000 Day 5 $10,000 Prev. project experience
Permits $18,000 LS 1 $18,000 Prev. project experience
Contractor Prepared Preconstruction Plans
     HASP $6,000 LS 1 $6,000 Prev. project experience
     SWPPP $15,000 LS 1 $15,000 Prev. project experience
     Traffic Plan $10,000 LS 1 $10,000 Prev. project experience
     Work Plan $8,000 LS 1 $8,000 Prev. project experience
Pre Design Sampling $60,000 LS 1 $60,000

Subtotal $395,000
Site Preparation & Access

Construction Temporary Erosion & Sediment Controls $10,000 LS 1 $10,000 Prev. project experience
Clearing & Grubbing
     Tree and Brush Removal - High Density $1,250 10,000 Sq Ft 11 $14,000 2010 RS Means & Experience
     Tree and Brush Removal - Medium Density $900 10,000 Sq Ft 39 $35,000 2010 RS Means & Experience
     Tree and Brush Removal - Low Density $600 10,000 Sq Ft 39 $23,000 Prev. project experience
Provide & Install Construction Fencing $18 LF 600 $11,000 Prev. project experience
Decontamination Area Construction $10,000 LS 1 $10,000 Incl. mtl., power, and water
Access Roads $18 Sq Yd 3300 $59,000 Prev. project experience
Construction Water Management
     Construction Dewatering (GW & Surface Water) $40,000 LS 1 $40,000 Prev. project experience
     Discharge Sampling & Analysis $5,000 Month 11 $55,000
Perimeter Air Monitoring for Metals $15,000 Month 11 $165,000 Prev. project experience

Subtotal $422,000
Institutional Controls

Deed Restrictions $30,000 LS 1 $30,000
Post-Remediation Groundwater Monitoring Wells $50,000 LS 1 $50,000
Institutional Control Monitoring $5,000 Year 1 $5,000

Subtotal $85,000
Property Access Restrictions

Provide & Install New Security Fencing $48 Ft 4000 $192,000 2010 RS Means 
Subtotal $192,000

Backfilling
Backfill - Onsite Borrow, Placement & Compaction $15 Cu Yd 183000 $2,745,000 Includes analytical testing of material. Prev. project experience

Subtotal $2,745,000
Cover/Liner
     Low Permeability Clay Cover, 1.5 ft, Compacted $28 Cu Yd 50000 $1,400,000 2010 RS Means including Hauling
     Low permeability holding pond clay liner $28 Sq Yd 20000 $560,000 Prev. project experience

Subtotal $1,960,000
Slag Pile Slope Stabilization

Slope Soil Excavation, Benching & Stockpiling $16 Cu Yd 189000 $3,024,000 Prev. project experience
Retaining Wall-concrete up to 6 ft $275 L Ft 1600 $440,000 2010 RS Means & Experience
Holding pond dewatering $45,000 Month 1 $45,000 Operator and pump for one month
Holding Pond Dredging $18 Cu Yd 20000 $360,000

Subtotal $3,869,000
Runoff Diversion & Erosion Control (Permanent)

Swales-Excavation & Grading $2 Sq Yd 2700 $5,000 Prev. project experience
Erosion Control Mat (Slopes & Covers) $2 Sq Yd 119000 $238,000 Prev. project experience
Erosion Control Mat (Drainage Channels) $2.50 Sq Yd 720 $2,000 Prev. project experience
Erosion Control Riprap-(Grad. No. 3 Quality  B) $42 Cu Yd 500 $21,000 Prev. project experience
Erosion Control Stone/Bedding (CA-2 or Grad. No. 1) $26 Cu Yd 1000 $26,000 Prev. project experience
River Bank/Slag Toe Stabilization $45 Cu Yd 6000 $270,000 Prev. project experience

Subtotal $562,000
Surface Water Control Structures & Piping

Surface Water Control Structures $40,000 LS 1 $40,000
RCP-ASTM C76 Class IV  (30 in Dia) $103 Ft 250 $26,000 2010 RS Means
HDPE-Smooth Interior (18 in Type S) $21 Ft 150 $3,000

Subtotal $69,000
Building Demolition & Debris Removal

Bld/Structure Demolition-Concrete Footings $18 Sq Ft 144 $3,000 2010 RS Means & Experience
Debris Removal, Rinse & Offsite Disposal $120 Cu Yd 150 $18,000 Prev. project experience

Subtotal $21,000
Topsoil Cover & Revegetation

Offsite Topsoil Borrow, Hauling, & Placement, 6-in $28 Cu Yd 17000 $476,000 Prev. project experience
Tree Planting (Assume 1 tree per 250 Sq Ft) $25 Tree Plug 3700 $93,000 Prev. project experience
Seeding $4,000 Acre 21 $84,000 Prev. project experience

Subtotal $653,000
Site Restoration and Final Survey

Incidental Site Clean-up/Restoration $10,000 LS 1 $10,000 Prev. project experience
Final Survey $12,000 LS 1 $12,000 Prev. project experience

Subtotal $22,000
Contractor's Oversight, H&S, Surveying

Contractor Health and Safety $25,000 Month 10 $250,000 Prev. project experience
Survey As-Builts $15,000 LS 1 $15,000 Prev. project experience
Contractor Management and Oversight $40,000 Month 10 $400,000 Prev. project experience
Contractor Sub Contracted Quality Control $10,000 Month 10 $100,000 Prev. project experience

Subtotal $765,000

CONSTRUCTION  SUBTOTAL $11,760,000

ENGINEERING AND CONSTRUCTION MANAGEMENT
Onsite Construction Quality Assurance $30,000 Month 10 $300,000 Prev. project experience
Design, Engin., Procurement, & Construction Management: 20% of Construction Cost $2,352,000 Prev. project experience
Subcontractor Bond 3% of Construction Cost $353,000
Construction Completion Report $40,000 LS 1 $40,000 Prev. project experience

ENGINEERING & CM SUBTOTAL $3,045,000

CONSTRUCTION & ENGINEERING TOTAL $14,805,000

OPERATIONS AND MAINTENANCE
Annual O&M Years 30 $136,000
5 Year Remedy Reviews Reviews 6 $110,000
Annual Institutional Control Inspection Years 30 $298,000

Net Present Value of O&M and Remedy Reviews (Interest Rate = 7%) $544,000

TOTAL CONSTRUCTION, ENGINEERING, AND O&M COST $15,349,000
CONTINGENCY

Contingency 20% of Project Cost $3,070,000

TOTAL COST $18,419,000

MATTHIESSEN & HEGELER ZINC COMPANY SITE

APPENDIX G-4-1 Table 13 Slag Pile Area Alt 15 with Low Perm Cover
BASIS FOR COST ESTIMATES

OU1 ALT 15B: SLOPING AND BENCHING + PLANTINGS + REVETMENTS AT THE TOE OF SLOPE + BMPS
WITH LOW PERMEABILITY COVER OVER THE ENTIRETY OF THE SLAG PILE

2014 08 12 M&H OU1 LVR & Slag Pile Cost Estimate.xlsx 
App G-4-1 LVR-Slag Pile Alt 15B
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APPENDIX G-4-2 

Feasibility Study Slag Pile Stability Analysis



1 

INTRODUCTION 

Limit equilibrium slope stability analyses were conducted by Geosyntec to calculate the factor of 

safety (FS) using the method of slices incorporated in the computer program SLIDE v. 6.0 

(Rocscience Inc, Toronto).  The magnitude of FS was calculated using Spencer’s (1967) method.  

The program SLIDE offers various methods for calculating slope stability; however, Spencer’s 

method is one of the more rigorous methods as it accounts for both force and moment 

equilibrium, and can handle circular and non-circular slip surface geometries.  For each case 

analyzed, Geosyntec reported the lowest calculated FS. 

Results of stability analyses of the original and modified alternative slope at sections shown on 

Figure 4.3.3-1 and plotted in Figure 4.3.3-2 are provided in this Appendix G-4-2.  A typical 

section along the slag pile and LVR is presented in report text Figure 4.3-3.  The minimum factor 

of safety, FS, for the remediated slag pile at Section A is FS = 1.46, exceeding the target FS of 

minimum of 1.3.  The minimum factor of safety for the slope at Section D along the 

reconstructed cooling pond is FS = 1.89, also significantly exceeding the target FS of minimum 

1.3. 

Plots of the results of the stability analyses of the original and modified alternative slope that 

were evaluated Sections A, C and D along the Slag Pile are summarized in Table 4A-1 and 

presented in Figure 4A-1 through Figure 4A-15.    The original slope was examined to estimate 

soil and slag strength parameters assuming a worst-case condition, i.e., a factor of safety 

approximately 1.0.  Case by case results of the stability analyses were then performed using the 

strength parameters.  Results show that with approximately 10 ft of water in the river the 2 

Horizontal to 1 Vertical slope with two 5-ft wide benches (Sections A and C) and average top of 

slag pile Elevation  of 560 ft the normal factors of safety are 1.456 and 1.525, respectively.  The 

2.5 Horizontal to 1 Vertical slope (Section D) along the river at the modified cooling pond had a 

normal factor of safety of 1.973.  These feasibility studies did not include the soil cover or riprap 

toe protection. 

REFERENCES 

Spencer, E. (1967), A method of analysis of the stability of embankments assuming parallel 

inter-slice forces.  Geotechnique, Vol. 17, No. 1, pp. 11-26. 

Rocscience (2009), “SLIDE – 2-D Limit Equilibrium Slope Stability for Soil and Rock Slopes,” 

User's Guide, Rocscience Software, Inc., Toronto, Ontario, Canada, 2009. 



Fig
#

File 
name

Cross 
Section Description Comments FS

4A-1 A.103a A Original grades. Performed to study sensitivity to slag shear strength.  Assumed slag phi=38°. 
Based on the back calculated FS from Cross-section C and the literature. 1.162

4A-2 A.112a A Original grades. Performed to study the influence of the river water level. Updated the shear 
strength parameters of the slag to phi=38°.

Calculated (factor of safety) FS decreased from 4A-1 due 
to higher water level and reduced effective stress. 1.113

4A-3 A.503a A 2H:1V slope w/ approx. 5 ft benches at 
approx. 30 ft spacing, top of slag at 553 ft.

Performed to study sensitivity to slag shear strength.  Assumed slag phi=38°. 
Based on the back calculated FS from Cross-section C and the literature. Calculated FS met the target FS of 1.3. 1.499

4A-4 A.512a A 2H:1V slope w/ approx. 5 ft benches at 
approx. 30 ft spacing, top of slag at 553 ft. Performed to study the influence of the river water level. Calculated FS met the target FS of 1.3. 1.474

4A-5 A.701a A 2H:1V slope w/ approx. 5 ft benches at 
approx. 30 ft spacing, top of slag at 560 ft.

Performed to study the influence of the higher design slag elevation with a high 
design river water level. Calculated FS met the target FS of 1.3. 1.462

4A-6 A.711a A 2H:1V slope w/ approx. 5 ft benches at 
approx. 32 ft spacing, top of slag at 560 ft.

Performed to study the influence of the higher design slag elevation and larger 
bench spacing with a high design river water level. Calculated FS met the target FS of 1.3. 1.456

4A-7 C.102a C Original grades. Performed to study sensitivity to slag shear strength.  Assumed slag phi=38°. 
Based on the back calculated FS from Cross-section C and the literature.

The results of this analysis suggests assuming that the 
Slag has a phi of 38° may be conservative. 0.930

4A-8 C.112a C Original grades. Performed to study the influence of the river water level.  Based on slag with a 
phi=38°.

Generally, calculated FS decreased from 4A-7 due to 
higher water level and reduced effective stress. 0.937

4A-9 C.501a C 2H:1V slope w/ approx. 5 ft benches at 
approx. 30 ft spacing, top of slag at 551 ft. Performed to analyze the initial design of slag pile and slope. Calculated FS met the target FS of 1.3 1.717

4A-10 C.511a C 2H:1V slope w/ approx. 5 ft benches at 
approx. 30 ft spacing, top of slag at 551 ft. Performed to study the influence of the river water level. Calculated FS met the target FS of 1.3 1.528

4A-11 C.701a C 2H:1V slope w/ approx. 5 ft benches at 
approx. 30 ft spacing, top of slag at 560 ft.

Performed to study the influence of the higher design slag elevation with a high 
design river water level. Calculated FS met the target FS of 1.3. 1.525

4A-12 C.711a C 2H:1V slope w/ approx. 5 ft benches at 
approx. 33 ft spacing, top of slag at 560 ft.

Performed to study the influence of the higher design slag elevation and larger 
bench spacing with a high design river water level. Calculated FS met the target FS of 1.3. 1.525

4A-13 D.101d D Original grades. Performed to study sensitivity to slag shear strength.  Assumed slag phi=38°. 
Based on the back calculated FS from Cross-section C and the literature.

The results of this analysis suggests assuming that the 
Slag has a phi of 38° may be conservative 0.978

4A-14 D.502c D 2.5H:1V slope, top of slag at 492 ft. Performed to analyze the initial design of slag pile/cooling pond berm slope. Calculated FS met the target FS of 1.3. 1.973

4A-15 D.511c D 2.5H:1V slope, top of slag at 492 ft. Performed to study the influence of the river water level and pond level. Calculated FS met the target FS of 1.3 1.885

Table 4A-1, Summary of Feasibility Study Slag Pile Stability Analyses



Material Name Color Unit Weight
(lbs/ 3) Strength Type Cohesion

(psf)
Phi

(deg) Water Surface Hu Type

Slag/Fill 115 Mohr-Coulomb 10 38 Water Surface Constant

Clay/Shale 120 Mohr-Coulomb 50 25 Water Surface Constant

Limestone 120 Mohr-Coulomb 10000 0 Water Surface Constant

Analysis Description Cross-Section A: Original Grades
CompanyScale 1:500Drawn By Panos Andonyadis
File Name A.103a.slimDate 5/1/2012

Project

Carus Chemical Company, La Salle, Illinois - Phase II

SLIDEINTERPRET 6.016



Material Name Color Unit Weight
(lbs/ 3) Strength Type Cohesion

(psf)
Phi

(deg) Water Surface Hu Type

Slag/Fill 115 Mohr-Coulomb 10 38 Water Surface Constant

Clay/Shale 120 Mohr-Coulomb 50 25 Water Surface Constant

Limestone 120 Mohr-Coulomb 10000 0 Water Surface Constant

Analysis Description Cross-Section A: Original Grades, with Elevated River Water Level
CompanyScale 1:500Drawn By Panos Andonyadis
File Name A.112a.slimDate 5/1/2012

Project

Carus Chemical Company, La Salle, Illinois - Phase II

SLIDEINTERPRET 6.016



Material Name Color Unit Weight
(lbs/ 3) Strength Type Cohesion

(psf)
Phi

(deg) Water Surface Hu Type

Slag/Fill 115 Mohr-Coulomb 10 38 Water Surface Constant

Clay/Shale 120 Mohr-Coulomb 50 25 Water Surface Constant

Limestone 120 Mohr-Coulomb 10000 0 Water Surface Constant

Analysis Description Cross-Section A: Modified Grades: 2H-1V with 5 ft benches
CompanyScale 1:500Drawn By Panos Andonyadis
File Name A.503a.slimDate 5/1/2012

Project

Carus Chemical Company, La Salle, Illinois - Phase II

SLIDEINTERPRET 6.016



Material Name Color Unit Weight
(lbs/ 3) Strength Type Cohesion

(psf)
Phi

(deg) Water Surface Hu Type

Slag/Fill 115 Mohr-Coulomb 10 38 Water Surface Constant

Clay/Shale 120 Mohr-Coulomb 50 25 Water Surface Constant

Limestone 120 Mohr-Coulomb 10000 0 Water Surface Constant

Analysis Description Cross-Section A: Modified Grades: 2H-1V with 5 ft benches w/ Elevated River Water Level
CompanyScale 1:500Drawn By Panos Andonyadis
File Name A.512a.slimDate 5/1/2012

Project

Carus Chemical Company, La Salle, Illinois - Phase II

SLIDEINTERPRET 6.016



Material Name Color Unit Weight
(lbs/ 3)

Cohesion
(psf)

Phi
(deg)

Slag/Fill 115 10 38

Clay/Shale 120 50 25

Limestone 120 10000 0

Analysis Description Cross-Section A: Modified Grades: 2H-1V with 5 ft Benches at 30 ft Spacings, Elevated River Water Level, and Slag/Fill at Elev. 560 ft
CompanyScale 1:500Drawn By Panos Andonyadis
File Name A.701a.slimDate 1/2/2013

Project

Carus Chemical Company, La Salle, Illinois - Phase II

SLIDEINTERPRET 6.020



Material Name Color Unit Weight
(lbs/ 3)

Cohesion
(psf)

Phi
(deg)

Slag/Fill 115 10 38

Clay/Shale 120 50 25

Limestone 120 10000 0

Analysis Description Cross-Section A: Modified Grades: 2H-1V with 5 ft Benches at 32 ft spacings, Elevated River Water Level, and Slag/Fill at Elev. 560 ft
CompanyScale 1:500Drawn By Panos Andonyadis
File Name A.711a.slimDate 1/2/2013

Project

Carus Chemical Company, La Salle, Illinois - Phase II

SLIDEINTERPRET 6.020



Material Name Color Unit Weight
(lbs/ 3) Strength Type Cohesion

(psf)
Phi

(deg) Water Surface Hu Type

Slag/Fill 115 Mohr-Coulomb 10 38 Water Surface Constant

Clay/Shale 120 Mohr-Coulomb 50 25 Water Surface Constant

Limestone 120 Mohr-Coulomb 10000 0 Water Surface Constant

Analysis Description Cross0Section C: Original Grades
CompanyScale 1:500Drawn By Panos Andonyadis
File Name C.102a.slimDate 5/2/2012

Project

Carus Chemical Company, LaSalle, Illinois - Phase II

SLIDEINTERPRET 6.016



Material Name Color Unit Weight
(lbs/ 3) Strength Type Cohesion

(psf)
Phi

(deg) Water Surface Hu Type

Slag/Fill 115 Mohr-Coulomb 10 38 Water Surface Constant

Clay/Shale 120 Mohr-Coulomb 50 25 Water Surface Constant

Limestone 120 Mohr-Coulomb 10000 0 Water Surface Constant

Analysis Description Cross0Section C: Original Grades, with Elevated River Water Level
CompanyScale 1:500Drawn By Panos Andonyadis
File Name C.112a.slimDate 5/2/2012

Project

Carus Chemical Company, LaSalle, Illinois - Phase II

SLIDEINTERPRET 6.016



Material Name Color Unit Weight
(lbs/ 3) Strength Type Cohesion

(psf)
Phi

(deg) Water Surface Hu Type

Slag/Fill 115 Mohr-Coulomb 10 38 Water Surface Constant

Clay/Shale 120 Mohr-Coulomb 50 25 Water Surface Constant

Limestone 120 Mohr-Coulomb 10000 0 Water Surface Constant

Analysis Description Cross-Section C: Modified Grades: 2H:1V Slopes with 5 ft Benches
CompanyScale 1:500Drawn By Panos Andonyadis
File Name C.501a.slimDate 5/2/2012

Project

Carus Chemical Company, LaSalle, Illinois - Phase II

SLIDEINTERPRET 6.016



Material Name Color Unit Weight
(lbs/ 3) Strength Type Cohesion

(psf)
Phi

(deg) Water Surface Hu Type

Slag/Fill 115 Mohr-Coulomb 10 38 Water Surface Constant

Clay/Shale 120 Mohr-Coulomb 50 25 Water Surface Constant

Limestone 120 Mohr-Coulomb 10000 0 Water Surface Constant

Analysis Description Cross-Section C: Modified Grades: 2H:1V Slopes with 5 ft Benches and with Elevated River Water Level
CompanyScale 1:500Drawn By Panos Andonyadis
File Name C.511a.slimDate 5/2/2012

Project

Carus Chemical Company, LaSalle, Illinois - Phase II

SLIDEINTERPRET 6.016



Material Name Color Unit Weight
(lbs/ 3)

Cohesion
(psf)

Phi
(deg)

Slag/Fill 115 10 38

Clay/Shale 120 50 25

Limestone 120 10000 0

Analysis Description Cross-Section C: Modified Grades: 2H:1V Slopes with 5 ft Benches at 30 ft Spacings, Elevated River Water Level, and Slag/Fill at Elev. 560 ft
CompanyScale 1:500Drawn By Panos Andonyadis
File Name C.701a.slimDate 1/2/2013

Project

Carus Chemical Company, LaSalle, Illinois - Phase II

SLIDEINTERPRET 6.020



Material Name Color Unit Weight
(lbs/ 3)

Cohesion
(psf)

Phi
(deg)

Slag/Fill 115 10 38

Clay/Shale 120 50 25

Limestone 120 10000 0

Analysis Description Cross-Section C: Modified Grades: 2H:1V Slopes with 5 ft Benches at 33 ft Spacings, Elevated River Water Level, and Slag/Fill at Elev. 560 ft
CompanyScale 1:500Drawn By Panos Andonyadis
File Name C.711a.slimDate 1/2/2013

Project

Carus Chemical Company, LaSalle, Illinois - Phase II

SLIDEINTERPRET 6.020



Material Name Color Unit Weight
(lbs/ 3) Strength Type Cohesion

(psf)
Phi

(deg) Water Surface Hu Type

Slag/Fill 115 Mohr-Coulomb 10 38 Water Surface Constant

Clay/Shale 120 Mohr-Coulomb 50 25 Water Surface Constant

Limestone 120 Mohr-Coulomb 10000 0 Water Surface Constant

Analysis Description Cross-Section D: Original Grades
CompanyScale 1:500Drawn By Panos Andonyadis
File Name D.101d.print.slimDate 5/3/2012

Project

Carus Chemical Company, LaSalle, Illinois - Phase II

SLIDEINTERPRET 6.016



Material Name Color Unit Weight
(lbs/ 3) Strength Type Cohesion

(psf)
Phi

(deg) Water Surface Hu Type

Slag/Fill 115 Mohr-Coulomb 10 38 Water Surface Constant

Clay/Shale 120 Mohr-Coulomb 50 25 Water Surface Constant

Limestone 120 Mohr-Coulomb 10000 0 Water Surface Constant

Analysis Description Cross-Section D: Modified Grades: 2.5H:1V Slope
CompanyScale 1:500Drawn By Panos Andonyadis
File Name D.502c.print.slimDate 5/3/2012

Project

Carus Chemical Company, LaSalle, Illinois - Phase II

SLIDEINTERPRET 6.016



Material Name Color Unit Weight
(lbs/ 3) Strength Type Cohesion

(psf)
Phi

(deg) Water Surface Hu Type

Slag/Fill 115 Mohr-Coulomb 10 38 Water Surface Constant

Clay/Shale 120 Mohr-Coulomb 50 25 Water Surface Constant

Limestone 120 Mohr-Coulomb 10000 0 Water Surface Constant

Analysis Description Cross-Section D: Modified Grades: 2.5H:1V Slope with Elevated River Water Level
CompanyScale 1:500Drawn By Panos Andonyadis
File Name D.511c.print.slimDate 5/3/2012

Project

Carus Chemical Company, LaSalle, Illinois - Phase II

SLIDEINTERPRET 6.016



APPENDIX S-1

OU2 Soil Volume Calculations



Appendix S-1
Soil Volume Calculations

Table SOIL-1
OU2 Soil Area and Volume Estimate for Excavation + On-Site Consolidation Alternatives

Matthiessen and Hegeler Zinc Company Site, LaSalle, Illinois

Page 1 of 5

Area (sq ft) Depth (ft bgs) Volume (cy) Survey+stake

Investigation Area3 ALL 1E-04 1E-05 1E-06 1E-04 1E-05 1E-06 1E-04 1E-05 1E-06 Day

1 Bldg 100 surf 301,360 132,561 139,043 148,485 2.00 2.00 2.00 9,819          10,299    10,999    3 
1 Bldg 100 surf - PCBs 1,624 1,624 1,624 2.00 2.00 2.00 120             120 120 
1 Bldg 100 sub 42,517 46,386 69,953 10.00 9.90 10.80 12,598 13,572    22,799    
1 Bldg 100 sub - PCBs 0 0 0 10.00 9.90 10.80 -              -          -          
1 B100 sur-outside CA 301,360 90,001 91,563 96,264 2.00 2.00 2.00 6,667          6,782      7,131      3 
1 B100 sub - outside CA 22,116 25,985 42,711 10.00 9.90 10.80 6,553          7,603      13,921    
2 RM surf 442,522 61,107 93,720 134,422 2.00 2.00 2.00 4,526          6,942      9,957      4 
2 RM sub 34,452 35,027 53,784 8.40 8.50 8.60 8,166          8,432      13,147    
3 MIA surf 2,695,849 2,403,070 2,442,895 2,566,576 2.00 2.00 2.00 178,005     180,955  190,117  21 
3 MIA sub 783,157 814,352 943,733 7.70 7.80 8.00 165,333     174,935  209,718  
3 MIA surf- outside CA 2,695,849 1,461,487 1,501,311 1,518,263 2.00 2.00 2.00 108,258     111,208  112,464  
3 MIA sub- outside CA 472,438 484,646 513,425 7.70 7.80 8.00 99,737 104,109  114,095  
4 N surf 570,137 517,979 543,356 556,150 2.00 2.00 2.00 38,369 40,249    41,196    14 
4 N sub 76,200 372,402 540,798 7.50 8.20 8.30 15,522 85,515    126,186  

3 Consolidation Area 1,190,000 1,322,000  5 
27.31864096 29.99          

surface 157,941     165,302  170,868  
subsurface 129,978     205,659  267,349  

TOTAL 287,919     370,961  438,217  



Appendix S-1
Soil Volume Calculations

Table SOIL-1
OU2 Soil Area and Volume Estimate for Excavation + On-Site Consolidation Alternatives

Matthiessen and Hegeler Zinc Company Site, LaSalle, Illinois

Page 2 of 5

Investigation Area3

1 Bldg 100 surf
1 Bldg 100 surf - PCBs
1 Bldg 100 sub
1 Bldg 100 sub - PCBs
1 B100 sur-outside CA
1 B100 sub - outside CA
2 RM surf
2 RM sub
3 MIA surf
3 MIA sub
3 MIA surf- outside CA
3 MIA sub- outside CA
4 N surf
4 N sub

3 Consolidation Area

Tree/Brush Removal (density) backfill
topsoil (top 
0.5")

hauling + on-
site 

RCRA 
disposal

TSCA 
disposal disposal

acceptance sampling + 
analysis tree planting seeding Time 1

Low/    
104 sq ft

Med/     
104 sq ft

High/   
104 sq ft typical

difficult 
materials cy cy cy cy cy cy cy 1/250 sq ft per acre month

11.9         1.3           -           8,837            2,946          9,328            2,455          11,783          -           -           -           -                                 530               3.0           1                
0.2           -           -           130               36               136               30               166               -           -           -           -                                 6                    0.0           1                

11,338          3,779          15,117          15,117          -           -           -           -                                 -                -           1                
-                -              -                -                -           -           -           -                                 -                -           -            

8.1           0.9           -           6,000            2,000          6,333            1,667          8,000            -           -           -           -                                 360               2.1           1                
5,898            1,966          7,864            7,864            -           -           -           -                                 -                -           1                

6.1           -           -           4,074            1,358          4,300            1,132          5,432            -           -           -           -                                 244               1.4           1                
7,349.80       2,449.93    9,800            9,800            -           -           -           -                                 -                -           1                

216.3       24.0         -           138,844        74,762       169,105       44,501       213,606       -           -           -           -                                 1,922            55.2         10              
128,960        69,440       198,400       198,400       -           -           -           -                                 -                -           6                

131.5       14.6         -           84,441          45,468       102,845       27,065       129,910       -           -           -           -                                 1,169            33.6         6                
77,795          41,889       119,684       119,684       -           -           -           -                                 -                -           4                

10.4         15.5         25.9         41,438          4,604          36,450          9,592          46,043          -           -           -           -                                 2,072            11.9         4                
16,764          1,863          18,627          18,627          -           -           -           -                                 -                -           1                

Soil Expansion 20% 22,037       952               27.3         
All Three Risk Levels

Soil excavation + 
stockpiling 4

1E-04 ON-SITE CONSOLIDATION



Appendix S-1
Soil Volume Calculations

Table SOIL-1
OU2 Soil Area and Volume Estimate for Excavation + On-Site Consolidation Alternatives

Matthiessen and Hegeler Zinc Company Site, LaSalle, Illinois

Page 3 of 5

Investigation Area3

1 Bldg 100 surf
1 Bldg 100 surf - PCBs
1 Bldg 100 sub
1 Bldg 100 sub - PCBs
1 B100 sur-outside CA
1 B100 sub - outside CA
2 RM surf
2 RM sub
3 MIA surf
3 MIA sub
3 MIA surf- outside CA
3 MIA sub- outside CA
4 N surf
4 N sub

3 Consolidation Area

Tree/Brush Removal (density) backfill
topsoil (top 
0.5")

hauling + on-
site 

RCRA 
disposal

TSCA 
disposal disposal

acceptance sampling + 
analysis

tree 
planting seeding Time 1

Low/    
104 sq ft

Med/     
104 sq ft

High/   104 

sq ft typical
difficult 
materials cy cy cy cy cy cy cy 1/250 sq ft per acre month

12.5         1.4           -           9,269.53         3,089.84    9,785            2,575          12,359          -           -           -           -                                 556           3.2           1                
0.2           -           -           108.27            36.09          114               30               144               -           -           -           -                                 6               0.0           1                

12,214.98       4,071.66    16,287          16,287          -           -           -           -                                 -            -           1                
-                  -              -                -                -           -           -           -                                 -            -           -             

8.2           0.9           -           6,104.20         2,034.73    6,443            1,696          8,139            -           -           -           -                                 366           2.1           1                
6,842.76         2,280.92    9,124            9,124            -           -           -           -                                 -            -           1                

9.4           -           -           6,247.97         2,082.66    6,595            1,736          8,331            -           -           -           -                                 375           2.2           1                
7,589.08         2,529.69    10,119          10,119          -           -           -           -                                 -            -           1                

219.9       24.4         -           141,145.02     76,001.17  171,907       45,239       217,146       -           -           -           -                                 1,954       56.1         10              
136,449.28     73,472.69  209,922       209,922       -           -           -           -                                 -            -           7                

135.1       15.0         -           86,742.41       46,707.45  105,648       27,802       133,450       -           -           -           -                                 1,201       34.5         6                
81,205.20       43,725.88  124,931       124,931       -           -           -           -                                 -            -           4                

10.9         16.3         27.2         43,468.47       4,829.83    38,236          10,062       48,298          -           -           -           -                                 2,173       12.5         4                
92,355.77       10,261.75  102,618       102,618       -           -           -           -                                 -            -           3                

Soil excavation + 
stockpiling 4

1E-05 ON-SITE CONSOLIDATION



Appendix S-1
Soil Volume Calculations

Table SOIL-1
OU2 Soil Area and Volume Estimate for Excavation + On-Site Consolidation Alternatives

Matthiessen and Hegeler Zinc Company Site, LaSalle, Illinois

Page 4 of 5

Investigation Area3

1 Bldg 100 surf
1 Bldg 100 surf - PCBs
1 Bldg 100 sub
1 Bldg 100 sub - PCBs
1 B100 sur-outside CA
1 B100 sub - outside CA
2 RM surf
2 RM sub
3 MIA surf
3 MIA sub
3 MIA surf- outside CA
3 MIA sub- outside CA
4 N surf
4 N sub

3 Consolidation Area

Tree/Brush Removal (density) backfill
topsoil (top 
0.5")

hauling + on-
site 

RCRA 
disposal

TSCA 
disposal disposal

acceptance sampling + 
analysis

tree 
planting seeding Time 1

Low/    
104 sq ft

Med/     
104 sq ft

High/   
104 sq ft typical

difficult 
materials cy cy cy cy cy cy cy 1/250 sq ft per acre month

13.4         1.5           -           9,899.00       3,299.67    10,449          2,750          13,199          -           -           -           -                                 594           3.4           2                 
0.2           -           -           108.27          36.09          114               30               144               -           -           -           -                                 6               0.0           1                 

20,519.55     6,839.85    27,359          27,359          -           -           -           -                                 -            -           1                 
-                -              -                -                -           -           -           -                                 -            -           -              

8.7           1.0           -           6,417.61       2,139.20    6,774            1,783          8,557            -           -           -           -                                 385           2.2           1                 
12,528.61     4,176.20    16,705          16,705          -           -           -           -                                 -            -           1                 

13.4         -           -           8,961.46       2,987.15    9,459            2,489          11,949          -           -           -           -                                 538           3.1           2                 
11,832.44     3,944.15    15,777          15,777          -           -           -           -                                 -            -           1                 

231.0       25.7         -           148,291.08  79,849.04  180,611       47,529       228,140       -           -           -           -                                 2,053       58.9         10               
163,580.40  88,081.75  251,662       251,662       -           -           -           -                                 -            -           8                 

136.6       15.2         -           87,721.84     47,234.83  106,841       28,116       134,957       -           -           -           -                                 1,215       34.9         6                 
88,993.73     47,919.70  136,913       136,913       -           -           -           -                                 -            -           5                 

11.1         16.7         27.8         44,492.03     4,943.56    39,137          10,299       49,436          -           -           -           -                                 2,225       12.8         4                 
136,281.08  15,142.34  151,423       151,423       -           -           -           -                                 -            -           4                 

Soil excavation + 
stockpiling 4

1E-06 ON-SITE CONSOLIDATION



Appendix S-1
Soil Volume Calculations

Table SOIL-1
OU2 Soil Area and Volume Estimate for Excavation + On-Site Consolidation Alternatives

Matthiessen and Hegeler Zinc Company Site, LaSalle, Illinois

Page 5 of 5

Investigation Area3

1 Bldg 100 surf
1 Bldg 100 surf - PCBs
1 Bldg 100 sub
1 Bldg 100 sub - PCBs
1 B100 sur-outside CA
1 B100 sub - outside CA
2 RM surf
2 RM sub
3 MIA surf
3 MIA sub
3 MIA surf- outside CA
3 MIA sub- outside CA
4 N surf
4 N sub

3 Consolidation Area

NOTES:

Survey - IAs 1,2,3 3 ac/day
Survey - IA 4 1 ac/day

Clear/grub 5 ac/day
Excavation typical 2,000       cy/day

Excavation difficult 1,000       cy/day
Backfill 5,000       cy/day

Hydroseed 10 ac/day
Tree Plant 50 each/day

Tree/Brush Removal DB100 RM MIA N/NE RES
Low 90% 100% 100% 90% 20%
Medium 10% 0% 0% 10% 30%

High 0% 0% 0% 0% 50%
Soil Excavation

Typical 75% 75% 75% 65% 90%
Difficult 25% 25% 25% 35% 10%

Planting
Tree 100% 100% 100% 20% 100%
Seed 100% 100% 100% 100% 100%

Rates
1. Time estimate includes the time to survey area, clear/grub area,  excavate soil, backfill with clean fill and 

2. Site activities will be performed simultaneously and the time estimates take simultaneous work into account.

4. Assume soil expansion of 20% once soil is excavated.

Currently estimate includes planting both trees and grass seed over entire IA during 
Assumes 1 tree per 250 sf

3. The MIA and B100 areas overlap with the proposed on-site consolidation area. The volume estimates assume 
that soil will not be excavated in the footprint of the consolidation area; therefore the overlapping area was 
removed from the remedial area (above).

Excavation type (typical/difficult) made based on on-site observations of likely subsurface 
material
Difficult soil excavation assumes subsurface materials include obstructions, large debris, or void 
space that require special attention during excavation

high density assumes greater than 50% growth, combination of brush and trees. Trees may 
require special equipment to remove stumps when necessary.

medium density assumes 20-50% growth, combination of brush and small trees
low density assumes less than 20% growth, primarily consists of brush, few trees
tree/brush density estimate made from observation of amount of material present at IA



Page 1 of 3

APPENDIX S-1
OU2 SOIL VOLUME CALCULATIONS

TABLE SOIL-2
OU2 SOIL AREA -  ON-SITE CONSOLIDATION ALTERNATIVES - SOIL COVER CALCULATIONS

MATTHIESSEN AND HEGELER ZINC COMPANY SITE, LASALLE, ILLINOIS

Area (sq ft)1,2 Depth (ft bgs)3,4 Volume (cy)
Investigation Area 1E-04 1E-05 1E-06 1E-04 1E-05 1E-06 1E-04 1E-05 1E-06 1E-04 1E-05 1E-06 1E-04 1E-05 1E-06

1 B100 surface - outside c 90,001 91,563 96,264 2.0 2.0 2.0 6,787          6,903          7,251          1.0% 1.1% 1.6% 2.2% 2.0% 2.7%
1 B100 subsurface - outsid 22,116 25,985 42,711 10.0 9.9 10.8 6,553          7,603          13,921        
2 RM surface 61,107      93,720 134,422    2.0 2.0 2.0 4,526          6,942          9,957          1.0% 1.2% 1.7% 2.1% 2.1% 2.9%
2 RM subsurface 34,452      35,027          53,784      8.4 8.5 8.6 8,166          8,432          13,147        
3 MIA surface - outside co 1,461,487 1,501,311     1,518,263 2.0 2.0 2.0 108,258      111,208      112,464      16% 16% 17% 35.0% 30.0% 28.9%
3 MIA subsurface - outsid 472,438    484,646        513,425    7.7 7.8 8.0 99,737        104,109      114,095      
4 N surface 517,979 543,356 556,150 2.0 2.0 2.0 38,369        40,249        41,196        4% 10% 13% 9.1% 17.5% 21.3%
4 N subsurface 76,200 372,402 540,798 7.5 8.2 8.3 15,522        85,515        126,186      
5 RES surface 10,070,140 11,389,244 11,389,244 0.82 0.82 0.82 305,834      345,896      345,896      23% 26% 26% 51.5% 48.3% 44.1%
5 RES subsurface NA NA NA NA NA NA 0 0 0

surface 463,774      511,197      516,764      45% 54% 59% 100% 100% 100%
subsurface 129,978      205,659      267,349      

Notes TOTAL 593,753      716,857      784,112      
Area Perimeter (ft) Volume

1,190,000 4,200 1,322,000    57,488.92    69,408.19        75,920.12     

27.31864096 29.99            

vol w/ 3' cove 1450000 534,467        645,279            705,820        
3' cover vol 128,000       

3. 
Consolidati

on Area
Soil Cover Area

Soil Cover Total Volume

Percent soil cover from each area% total consolidation area used



Page 2 of 3

Investigation Area
1 B100 surface - outside c
1 B100 subsurface - outsid
2 RM surface
2 RM subsurface
3 MIA surface - outside co
3 MIA subsurface - outsid
4 N surface
4 N subsurface
5 RES surface 
5 RES subsurface

APPENDIX S-1
OU2 SOIL VOLUME CALCULATIONS

TABLE SOIL-2
OU2 SOIL AREA -  ON-SITE CONSOLIDATION ALTERNATIVES - SOIL COVER CALCULATIONS

MATTHIESSEN AND HEGELER ZINC COMPANY SITE, LASALLE, ILLINOIS

Average
1E-04 1E-05 1E-06 1E-04 1E-05 1E-06 1E-04 1E-05 1E-06

2.3% 1,292          1,404          2,050          1,119                  1,217                  1,777                  495             269             393             

2.4% 1,229          1,489          2,237          1,065                  1,290                  1,939                  471             285             429             

31.3% 20,139        20,848        21,936        17,454                18,068                19,011                7,720          3,996          4,204          

16.0% 5,218          12,177        16,206        4,522                  10,553                14,046                2,000          2,334          3,106          

48.0% 29,612        33,491        33,491        25,664                29,025                29,025                11,351        6,419          6,419          

100% 57,489        69,408        75,920        49,824                60,154                65,797                22,037        13,303        14,551        

2 ft cost 1,245,593$        1,503,844$        1,644,936$        
1 ft cost 622,797$           751,922$           822,468$           

material cost 622,797$           751,922$           822,468$           
time cost

Soil Cover (CY) per area Topsoil (1.0 ft) CYCompacted Clay (2.0 ft) CY
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Investigation Area
1 B100 surface - outside c
1 B100 subsurface - outsid
2 RM surface
2 RM subsurface
3 MIA surface - outside co
3 MIA subsurface - outsid
4 N surface
4 N subsurface
5 RES surface 
5 RES subsurface

APPENDIX S-1
OU2 SOIL VOLUME CALCULATIONS

TABLE SOIL-2
OU2 SOIL AREA -  ON-SITE CONSOLIDATION ALTERNATIVES - SOIL COVER CALCULATIONS

MATTHIESSEN AND HEGELER ZINC COMPANY SITE, LASALLE, ILLINOIS

Swales-Excavation & 
Grading (sq yd)

Erosion Control Mat (Drainage 
Channels) (sq yd)

Erosion Control Riprap-(Grad. 
No. 3 Quality  B) (CY)

Erosion Control Stone/Bedding 
(CA-2 or Grad. No. 1) (CY)

1E-04 1E-05 1E-06 1E-04/1E-05/1E-06 1E-04 1E-05 1E-06 1E-04/1E-05/1E-06 1E-04/1E-05/1E-06 1E-04/1E-05/1E-06
12,008          13,057          19,058          79                                  1,255           1,372           2,039           65                                                22                                                  22                                                     

11,425          13,839          20,797          82                                  1,188           1,456           2,229           67                                                22                                                  22                                                     

187,227        193,818        203,937        1,065                            19,738        20,470        21,595        877                                              292                                                292                                                  

48,510          113,206        150,670        544                               4,846           12,035        16,197        448                                              149                                                149                                                  

275,297        311,358        311,358        1,631                            28,958        32,965        32,965        1,343                                          448                                                448                                                  

534,467        645,279        705,820        3,400 55,985        68,298        75,024        2,800 933.33 933.33

Erosion Control Mat (Slopes & Covers) 
(sq yd)Cover area (sf)
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APPENDIX S-1
OU2 SOIL VOLUME CALCULATIONS

TABLE SOIL-3
OU2 SOIL AREA AND VOLUME ESTIMATE

MATTHIESSEN AND HEGELER ZINC COMPANY SITE, LASALLE, ILLINOIS

Area (sq ft) Fence Length (ft)
Pre-Design Invest 

Sampling Area
Investigation Area ALL 1E-04 1E-05 1E-06 acre

1 Bldg 100 surf 301,360 1,905       2,068       2,364       0
1 Bldg 100 sub 2.5
2 RM surf 442,522 2,106       3,130       3,897       1.8
2 RM sub 2.9
3 MIA surf 2,695,849 8,841       8,766       8,462       1.8
3 MIA sub 19.0
4 N surf 570,137           3,548       3,259       3,332       0
4 N sub 0.0



Appendix S-1
Soil Volume Calculations

Table SOIL-4
OU2 Soil Area and Volume Estimate for Excavation + Off-Site Disposal Alternatives

Matthiessen and Hegeler Zinc Company Site, LaSalle, Illinois

Page 1 of 5

Area (sq ft) Depth (ft bgs) Volume (cy)
Survey + 

stake

Investigation Area3 ALL 1E-04 1E-05 1E-06 1E-04 1E-05 1E-06 1E-04 1E-05 1E-06 Day

1 Bldg 100 surf 301,360 132,561 139,043 148,485 2.0 2.0 2.0 9,819          10,299        10,999        3                   
1 Bldg 100 surf - PCBs 1,624 1,624 1,624 2.0 2.0 2.0 120             120              120              
1 Bldg 100 sub 42,517 46,386 69,953 10.0 9.9 10.8 12,598        13,572        22,799        
1 Bldg 100 sub - PCBs 0 0 0 10.0 9.9 10.8 -              -               -               
2 RM surf 442,522 61,107 93,720 134,422 2.0 2.0 2.0 4,526          6,942          9,957          4                   
2 RM sub 34,452 35,027 53,784 8.4 8.5 8.6 8,166          8,432          13,147        
3 MIA surf 2,695,849 2,403,070 2,442,895 2,566,576 2.0 2.0 2.0 178,005      180,955      190,117      21                 
3 MIA sub 783,157 814,352 943,733 7.7 7.8 8.0 165,333      174,935      209,718      
4 N surf 570,137 517,979 543,356 556,150 2.00 2.00 2.00 38,369        40,249        41,196        14                 
4 N sub 76,200 372,402 540,798 7.50 8.20 8.30 15,522        85,515        126,186      

surface 302,285      310,462      329,401      
subsurface 201,619      282,454      397,916      

TOTAL 503,905     592,916      727,316      



Appendix S-1
Soil Volume Calculations

Table SOIL-4
OU2 Soil Area and Volume Estimate for Excavation + Off-Site Disposal Alternatives

Matthiessen and Hegeler Zinc Company Site, LaSalle, Illinois

Page 2 of 5

Investigation Area3

1 Bldg 100 surf
1 Bldg 100 surf - PCBs
1 Bldg 100 sub
1 Bldg 100 sub - PCBs
2 RM surf
2 RM sub
3 MIA surf
3 MIA sub
4 N surf
4 N sub

Tree/Brush Removal (density) backfill 
topsoil (top 
0.5")

hauling + on-
site 

RCRA 
disposal

TSCA 
disposal disposal

acceptance sampling + 
analysis tree planting seeding Time 1

Low/    104 

sq ft
Med/     104 

sq ft
High/   104 sq 

ft typical
difficult 
materials cy cy cy cy cy cy cy 1/250 sq ft per acre month

11.9              1.3                 -                8,837             2,946          9,328            2,455          -                 6,716        -            5,067        11,783                            530                3.0            1               
-                -                 -                108                36                114               30                -                 -            144           -             144                                  6                    0.0            1               

11,338           3,779          15,117         -                 2,721        -            12,396      15,117                            -                 -            1               
-                 -               -                -                 -            -            -             -                                   -                 -            -           

6.1                -                 -                4,074             1,358          4,300            1,132          -                 2,173        -            3,259        5,432                               244                1.4            1               
7,349.80       2,449.93     9,800            -                 2,548        -            7,252        9,800                               -                 -            1               

216.3            24.0               -                138,844        74,762        169,105       44,501        -                 119,620   -            93,987      213,606                          1,922             55.2          10            
128,960        69,440        198,400       -                 49,600     -            148,800    198,400                          -                 -            6               

10.4              15.5               25.9              41,438           4,604          36,450         9,592          -                 5,986        -            40,057      46,043                            2,072             11.9          4               
16,764           1,863          18,627         -                 -            -            18,627      18,627                            -                 -            1               

Soil Expansion 20%

Soil excavation + 
stockpiling 4

1E-04 ON-SITE CONSOLIDATION



Appendix S-1
Soil Volume Calculations

Table SOIL-4
OU2 Soil Area and Volume Estimate for Excavation + Off-Site Disposal Alternatives

Matthiessen and Hegeler Zinc Company Site, LaSalle, Illinois

Page 3 of 5

Investigation Area3

1 Bldg 100 surf
1 Bldg 100 surf - PCBs
1 Bldg 100 sub
1 Bldg 100 sub - PCBs
2 RM surf
2 RM sub
3 MIA surf
3 MIA sub
4 N surf
4 N sub

Tree/Brush Removal (density) backfill
topsoil (top 
0.5")

hauling + on-
site 

RCRA 
disposal

TSCA 
disposal disposal

acceptance sampling + 
analysis

tree 
planting seeding Time 1

Low/    
104 sq ft

Med/     
104 sq ft

High/   104 

sq ft typical
difficult 
materials cy cy cy cy cy cy cy 1/250 sq ft per acre month

12.5         1.4           -           9,269.53       3,089.84    9,785            2,575          -                7,045       -           5,315       12,359                            556           3.2            1                 
-           -           -           108.27          36.09          114                30                -                -           144           -           144                                  6                0.0            1                 

12,214.98     4,071.66    16,287          -                2,932       -           13,355     16,287                            -            -           1                 
-                 -              -                -                -           -           -           -                                   -            -           -             

9.4           -           -           6,247.97       2,082.66    6,595            1,736          -                3,332       -           4,998       8,331                               375           2.2            1                 
7,589.08       2,529.69    10,119          -                2,631       -           7,488       10,119                            -            -           1                 

219.9       24.4         -           141,145.02  76,001.17  171,907        45,239        -                121,602   -           95,544     217,146                          1,954        56.1         10              
136,449.28  73,472.69  209,922        -                52,480     -           157,441   209,922                          -            -           7                 

10.9         16.3         27.2         43,468.47     4,829.83    38,236          10,062        -                6,279       -           42,020     48,298                            2,173        12.5         4                 
92,355.77     10,261.75  102,618        -                -           -           102,618   102,618                          -            -           3                 

Soil excavation + 
stockpiling 4

1E-05 ON-SITE CONSOLIDATION



Appendix S-1
Soil Volume Calculations

Table SOIL-4
OU2 Soil Area and Volume Estimate for Excavation + Off-Site Disposal Alternatives

Matthiessen and Hegeler Zinc Company Site, LaSalle, Illinois

Page 4 of 5

Investigation Area3

1 Bldg 100 surf
1 Bldg 100 surf - PCBs
1 Bldg 100 sub
1 Bldg 100 sub - PCBs
2 RM surf
2 RM sub
3 MIA surf
3 MIA sub
4 N surf
4 N sub

Tree/Brush Removal (density) backfill
topsoil (top 
0.5")

hauling + on-
site 

RCRA 
disposal

TSCA 
disposal disposal

acceptance sampling + 
analysis

tree 
planting seeding Time 1

Low/    
104 sq ft

Med/     
104 sq ft

High/   104 

sq ft typical
difficult 
materials cy cy cy cy cy cy cy 1/250 sq ft per acre month

13.4         1.5           -           9,899.00       3,299.67    10,449          2,750          -                7,523       -           5,675       13,199                            594           3.4            2             
-           -           -           108.27          36.09          114                30                -                -           144           -           144                                  6                0.0            1             

20,519.55     6,839.85    27,359          -                4,925       -           22,435     27,359                            -            -           1             
-                 -              -                -                -           -           -           -                                   -            -           -          

13.4         -           -           8,961.46       2,987.15    9,459            2,489          -                4,779       -           7,169       11,949                            538           3.1            2             
11,832.44     3,944.15    15,777          -                4,102       -           11,675     15,777                            -            -           1             

231.0       25.7         -           148,291.08  79,849.04  180,611        47,529        -                127,758   -           100,382   228,140                          2,053        58.9         10           
163,580.40  88,081.75  251,662        -                62,916     -           188,747   251,662                          -            -           8             

11.1         16.7         27.8         44,492.03     4,943.56    39,137          10,299        -                6,427       -           43,009     49,436                            2,225        12.8         4             
136,281.08  15,142.34  151,423        -                -           -           151,423   151,423                          -            -           4             

Soil excavation + 
stockpiling 4

1E-06 ON-SITE CONSOLIDATION



Appendix S-1
Soil Volume Calculations

Table SOIL-4
OU2 Soil Area and Volume Estimate for Excavation + Off-Site Disposal Alternatives

Matthiessen and Hegeler Zinc Company Site, LaSalle, Illinois

Page 5 of 5

Investigation Area3

1 Bldg 100 surf
1 Bldg 100 surf - PCBs
1 Bldg 100 sub
1 Bldg 100 sub - PCBs
2 RM surf
2 RM sub
3 MIA surf
3 MIA sub
4 N surf
4 N sub

Notes:

Survey - IAs 1,2,3 3 ac/day
Survey - IA 4 1 ac/day

Clear/grub 5 ac/day
Excavation typical 2,000       cy/day

Excavation difficult 1,000       cy/day
Backfill 5,000       cy/day

Hydroseed 10 ac/day
Tree Plant 50 each/day

B100 B100-PCB RM MIA N Notes:
Tree/Brush Removal Density

Low 90% 100% 100% 90% 20%

Medium 10% 0% 0% 10% 30%
High 0% 0% 0% 0% 50%

Soil Excavation
Typical 75% 75% 75% 65% 90%
Difficult 25% 25% 25% 35% 10%

Special Disposal
RCRA - surf 57% 0% 40% 56% 13%
RCRA - sub 18% 0% 26% 25% 0%

Planting
Tree 100% 100% 100% 20% 100%
Seed 100% 100% 100% 100% 100%

Assumes 1 tree per 250 sf

1. Time estimate includes the time to survey area, clear/grub area,  excavate soil, backfill with clean fill and 
topsoil, apply hydroseed, and plant trees at the following rates (based on RSMeans):

Investigation Area

Rates

Difficult soil excavation assumes subsurface materials include obstructions, large debris, or void 
Disposal as RCRA waste is made based on total metals concentrations from RI exceeding 40 mg/kg 
Cd and 1100 mg/kg Pb. Percent of soil that exceeds this value is assumed to be disposed of as RCRA 
hazardous waste for TCLP. 
Currently estimate includes planting both trees and grass seed over entire IA during site restoration

tree/brush density estimate made from observation of amount of material present at IA
low density assumes less than 20% growth, primarily consists of brush, few trees

medium density assumes 20-50% growth, combination of brush and small trees
high density assumes greater than 50% growth, combination of brush and trees. Trees may require 

Excavation type (typical/difficult) made based on on-site observations of likely subsurface material

2. Site activities will be performed simultaneously and the time estimates take simulataneous work into account.
3. The MIA and B100 areas overlap with the proposed on-site consolidation area. The volume estimates assume that soil will not be excavated in the footprint of the consolidation 
area; therefore the overlapping area was removed from the remedial area (above).
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APPENDIX S-1
OU2 SOIL VOLUME CALCULATIONS

TABLE SOIL-5
OU2 SOIL AREA AND VOLUME ESTIMATE FOR EXCAVATION + SOIL WASHING

MATTHIESSEN AND HEGELER ZINC COMPANY SITE, LASALLE, ILLINOIS

Area (sq ft) Depth (ft bgs) Volume (cy)
Survey+ 

stake

Investigation Area ALL 1E-04 1E-05 1E-06 1E-04 1E-05 1E-06 1E-04 1E-05 1E-06 Day

2 RM surf 442,521.68 61,107 93,720 134,422 2.00 2.00 2.00 4,526          6,942        9,957        4                   
2 RM sub 34,452 35,027 53,784 8.40 8.50 8.60 8,166          8,432        13,147     
3 MIA surf 2,695,848.95 2,403,070 2,442,895 2,566,576 2.00 2.00 2.00 178,005     180,955   190,117   21                 
3 MIA sub 783,157 814,352 943,733 7.70 7.80 8.00 165,333     174,935   209,718   

surface 182,532     187,897   200,074   

subsurface 173,500     183,367   222,866   
TOTAL 356,031     371,265   422,940   
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Investigation Area

2 RM surf
2 RM sub
3 MIA surf
3 MIA sub

APPENDIX S-1
OU2 SOIL VOLUME CALCULATIONS

TABLE SOIL-5
OU2 SOIL AREA AND VOLUME ESTIMATE FOR EXCAVATION + SOIL WASHING

MATTHIESSEN AND HEGELER ZINC COMPANY SITE, LASALLE, ILLINOIS

Tree/Brush Removal (density) 
hauling + 
STOCKPILE

SOIL 
WASHING BACKFILL Sludge Wastewater effluent tree planting seeding Time 1

Low/    
104 sq ft

Med/     
104 sq ft

High/   104 

sq ft typical
difficult 
materials cy cy cy ton gal 1/250 sq ft per acre month

6.1           -           -           4,074            1,358          5,432            5,432           5,432       1,520.88      217,268.01                    244                1.4            2                
7,349.80       2,449.93    9,800            9,800           9,800       2,743.92      391,989.10                    -                 -           2                

216.3       24.0         -           138,844        74,762        213,606        213,606       213,606   59,809.75    8,544,250.43                 1,922            55.2         37              
128,960        69,440        198,400        198,400       198,400   55,551.91    7,935,987.29                 -                 -           31              

Soil Expansion 20%

Sludge 20%
Wastewater 40 gal/cy

Soil excavation + 
stockpiling

1E-04 ON-SITE CONSOLIDATION
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Investigation Area

2 RM surf
2 RM sub
3 MIA surf
3 MIA sub

APPENDIX S-1
OU2 SOIL VOLUME CALCULATIONS

TABLE SOIL-5
OU2 SOIL AREA AND VOLUME ESTIMATE FOR EXCAVATION + SOIL WASHING

MATTHIESSEN AND HEGELER ZINC COMPANY SITE, LASALLE, ILLINOIS

Tree/Brush Removal (density)
hauling + 
STOCKPILE

SOIL 
WASHING BACKFILL Sludge Wastewater effluent tree planting seeding Time 1

Low/    104 

sq ft
Med/     

104 sq ft
High/   104 

sq ft typical
difficult 
materials cy cy cy ton gal 1/250 sq ft per acre month

9.4           -           -           6,247.97         2,082.66     8,331            8,331           8,331       2,332.58      333,225.21                    244                1.4            2                
7,589.08         2,529.69     10,119          10,119         10,119     2,833.26      404,750.86                    -                 -           2                

219.9       24.4         -           141,145.02     76,001.17   217,146        217,146       217,146   60,800.93    8,685,847.47                 1,922            55.2         37              
136,449.28     73,472.69   209,922        209,922       209,922   58,778.15    8,396,878.49                 -                 -           33              

Soil excavation + stockpiling 

1E-05 ON-SITE CONSOLIDATION
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Investigation Area

2 RM surf
2 RM sub
3 MIA surf
3 MIA sub

APPENDIX S-1
OU2 SOIL VOLUME CALCULATIONS

TABLE SOIL-5
OU2 SOIL AREA AND VOLUME ESTIMATE FOR EXCAVATION + SOIL WASHING 

MATTHIESSEN AND HEGELER ZINC COMPANY SITE, LASALLE, ILLINOIS

Tree/Brush Removal (density)
hauling + 
STOCKPILE

SOIL 
WASHING BACKFILL Sludge Wastewater effluent tree planting seeding Time 1

Low/    
104 sq ft

Med/     
104 sq ft

High/   104 

sq ft typical
difficult 
materials cy cy cy ton gal 1/250 sq ft per acre month

13.4         -           -           8,961.46        2,987.15     11,949          11,949         11,949     3,345.61      477,944.43 244                1.4            3                
11,832.44      3,944.15     15,777          15,777         15,777     4,417.44      631,063.50 -                 -           3                

231.0       25.7         -           148,291.08    79,849.04   228,140        228,140       228,140   63,879.23    9,125,604.92                 1,922            55.2         39              
163,580.40    88,081.75   251,662        251,662       251,662   70,465.40    10,066,486.25               -                 -           40              

Soil excavation + stockpiling 

1E-06 ON-SITE CONSOLIDATION



Page 5 of 5

Investigation Area

2 RM surf
2 RM sub
3 MIA surf
3 MIA sub

OU2 SOIL VOLUME CALCULATIONS
TABLE SOIL-5

OU2 SOIL AREA AND VOLUME ESTIMATE FOR EXCAVATION + SOIL WASHING
MATTHIESSEN AND HEGELER ZINC COMPANY SITE, LASALLE, ILLINOIS

NOTES:

B100 B100-PCB RM MIA N Notes:
Tree/Brush Removal Density

Low 90% 100% 100% 90% 20%
Medium 10% 0% 0% 10% 30%
High 0% 0% 0% 0% 50%

Soil Excavation
Typical 75% 75% 75% 65% 90%

Difficult 25% 25% 25% 35% 10%

Planting
Tree 100% 100% 100% 20% 100%
Seed 100% 100% 100% 100% 100%

MIA surf 1e4 941,584

MIA surf 1e5 941,584

MIA surf 1e6 1,048,314
MIA sub 1e4 310,719 Survey - IAs 1,2,3 3 ac/day

MIA sub 1e5 329,706 Survey - IA 4 1 ac/day

MIA sub 1e6 430,308 Clear/grub 5 ac/day
B100 surf 1e4 42,560 Excavation - typical 2,000                                    cy/day
B100 surf 1e5 47,480 Excavation - difficult 1,000                                    cy/day
B100 surf 1e6 52,221 Backfill 5,000                                    cy/day
B100 sub 1e4 20,401 Hydroseed 10 ac/day

B100 sub 1e5 20,401 Tree Plant 50 each/day
B100 sub 1e6 27,242 Soil Washing 400 ton/day

APPENDIX S-1

Investigation Area

tree/brush density estimate made from observation of amount of material present at IA
low density assumes less than 20% growth, primarily consists of brush, few trees
medium density assumes 20-50% growth, combination of brush and small trees
high density assumes greater than 50% growth, combination of brush and trees. Trees 

Difficult soil excavation assumes subsurface materials include obstructions, large debris, 
or void space that require special attention during excavation
Currently estimate includes planting both trees and grass seed over entire IA during site 
restoration

Excavation type (typical/difficult) made based on on-site observations of likely subsurface 
material

Assumes 1 tree per 250 sf

Area of collocation with MIA 
(sq ft)

The MIA and B100 areas overlap with the proposed on-site 
consolidation area. The volume estimates assume that soil will not 
be excavated in the footprint of the consolidation area; therefore 
the overlapping area was removed from the remedial area 
(above). Rates

1. Time estimate includes the time to survey area, clear/grub area,  excavate soil, backfill 
with clean fill and topsoil, apply hydroseed, and plant trees at the following rates (based 
on RSMeans):
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APPENDIX S-1
OU2 SOIL VOLUME CALCULATIONS

TABLE SOIL-6
OU2 SOIL AREA AND VOLUME ESTIMATE FOR EX-SITU CHEMICAL STABILIZATION

MATTHIESSEN AND HEGELER ZINC COMPANY SITE, LASALLE, ILLINOIS

Area (sq ft) Depth (ft bgs) Volume (cy)
Survey+ 

stake

Investigation Area3 ALL 1E-04 1E-05 1E-06 1E-04 1E-05 1E-06 1E-04 1E-05 1E-06 Day

3 MIA surf 2,695,848.95 2,403,070 2,442,895 2,566,576 2.00 2.00 2.00 178,005     180,955                             190,117    21                 
3 MIA sub 783,157 814,352 943,733 7.70 7.80 8.00 165,333     174,935                             209,718    

surface 178,005     180,955                             190,117    
subsurface 165,333     174,935                             209,718    

TOTAL 343,338     355,890                             399,835    
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Investigation Area3

3 MIA surf
3 MIA sub

APPENDIX S-1
OU2 SOIL VOLUME CALCULATIONS

TABLE SOIL-6
OU2 SOIL AREA AND VOLUME ESTIMATE FOR EX SITU CHEMICAL STABILIZATION

MATTHIESSEN AND HEGELER ZINC COMPANY SITE, LASALLE, ILLINOIS

Tree/Brush Removal (density) hauling + STOCKPILE Stabilization Topsoil tree planting seeding Time 1,2

Low/    
104 sq ft

Med/     
104 sq ft

High/   104 

sq ft typical
difficult 
materials cy cy cy 1/250 sq ft per acre month

216.3       24.0         -           138,844                 74,762        213,606                        213,606        44,501     1,922            55.2         11              
128,960                 69,440        198,400                        198,400        -                 -           8                

412,006                        

Fluff for Chemical Addition 20%

Soil excavation + stockpiling + 
Replacement

1E-04 ON-SITE CONSOLIDATION
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Investigation Area3

3 MIA surf
3 MIA sub

APPENDIX S-1
OU2 SOIL VOLUME CALCULATIONS

TABLE SOIL-6
OU2 SOIL AREA AND VOLUME ESTIMATE FOR EX-SITU CHEMICAL STABILIZATION

MATTHIESSEN AND HEGELER ZINC COMPANY SITE, LASALLE, ILLINOIS

Tree/Brush Removal (density) Stabilization Topsoil tree planting seeding Time 1,2

Low/    104 

sq ft
Med/     

104 sq ft
High/   104 

sq ft typical
difficult 
materials cy cy 1/250 sq ft per acre month

219.9       24.4         -           141,145.02         76,001.17   217,146        45,239     1,922            55.2         12              
136,449.28         73,472.69   209,922        -                 -           8                

Soil excavation + stockpiling + 
Replacement

1E-05 ON-SITE CONSOLIDATION
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Investigation Area3

3 MIA surf
3 MIA sub

APPENDIX S-1
OU2 SOIL VOLUME CALCULATIONS

TABLE SOIL-6
OU2 SOIL AREA AND VOLUME ESTIMATE FOR EX-SITU CHEMICAL STABILIZATION

MATTHIESSEN AND HEGELER ZINC COMPANY SITE, LASALLE, ILLINOIS

Tree/Brush Removal (density) Stabilization Topsoil tree planting seeding Time 1,2

Low/    
104 sq ft

Med/     
104 sq ft

High/   104 

sq ft typical
difficult 
materials cy cy 1/250 sq ft per acre month

231.0       25.7         -           148,291.08         79,849.04   228,140         47,529     1,922            55.2         12              
163,580.40         88,081.75   251,662         -                 -           10              

Soil excavation + stockpiling  + 
Replacement

1E-06 ON-SITE CONSOLIDATION
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Investigation Area3

3 MIA surf
3 MIA sub

APPENDIX S-1
OU2 SOIL VOLUME CALCULATIONS

TABLE SOIL-6
OU2 SOIL AREA AND VOLUME ESTIMATE FOR EX-SITU CHEMICAL STABILIZATION

MATTHIESSEN AND HEGELER ZINC COMPANY SITE, LASALLE, ILLINOIS

Notes:

Rates
Survey - IAs 1,2,3 3 ac/day

Survey - IA 4 1 ac/day
Clear/grub 5 ac/day

Excavation - typical 1,200       cy/day
Excavation - difficult cy/day

Backfill 5,000       cy/day
Hydroseed 10 ac/day
Tree Plant 50 each/day

Stabilization 1,200       cy/day

B100 B100-PCB RM MIA N/NE Notes:
Tree/Brush Removal Density

Low 90% 100% 100% 90% 20%

Medium 10% 0% 0% 10% 30%

High 0% 0% 0% 0% 50%
Soil Excavation

Typical 75% 75% 75% 65% 90%

Difficult 25% 25% 25% 35% 10%

Planting
Tree 100% 100% 100% 20% 100%

Seed 100% 100% 100% 100% 100%

1. Time estimate includes the time to survey area, clear/grub area,  excavate soil, backfill with clean fill and topsoil, apply hydroseed, and plant trees at the 
following rates (based on RSMeans):

Investigation Area

tree/brush density estimate made from observation of amount of material 

low density assumes less than 20% growth, primarily consists of brush, few trees

medium density assumes 20-50% growth, combination of brush and small trees

2. Site activities will be performed simultaneously and the time estimates take simulataneous work into account.
3. Assume soil expansion of 20% once soil is excavated.

high density assumes greater than 50% growth, combination of brush and trees. 
Trees may require special equipment to remove stumps when necessary.

Difficult soil excavation assumes subsurface materials include obstructions, large 
debris, or void space that require special attention during excavation
Currently estimate includes planting both trees and grass seed over entire IA 
during site restoration
Assumes 1 tree per 250 sf

Excavation type (typical/difficult) made based on on-site observations of likely 
subsurface material
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APPENDIX S-1
OU2 SOIL VOLUME CALCULATIONS

PHYTOREMEDIATION QUANTITY CALCULATIONS
TABLE SOIL-7

OU2 N ALT 3: PHYTOREMEDIATION AND INSTITUTIONAL CONTROLS 
MATTHIESSEN AND HEGELER ZINC COMPANY SITE, LASALLE, ILLINOIS

Area (sq ft) Area (acres) Number of Growing Cycles Number of Years

Investigation Area 1E-05 1E-06 1E-04 1E-05 1E-06 1E-04 1E-05 1E-06 1E-04 1E-05 1E-06

543,355.87 556,150.38 11.89 12.47 12.77 18               20                22             9.0 10.0 11.0
Arsenic Contaminated Soil 380,349 389,305 8.32 8.73 8.94 6                 7                  8                3.0 3.5 4.0
Lead Contaminated Soil 163,007 166,845 3.57 3.74 3.83 12               13                14             6.0 6.5 7.0

Rates
Installation (Seeding of Indian Mustard) 1850 acre

Installation (Manual Planting of CBF) 2775 acre
Soil Amendments, assume biannually 82 acre
Biomass Weeding, assume bi-weekly 80       acre

Irrigation System/Irrigation 536     acre
Biomass Harvesting, assume biannually 2000 acre

Compliance Sampling and Analysis 100 sample
Biomass Disposal, assume non-hazardous, biannually 13 cy

Notes:
1. Each growing cycle is assumed to be 20 weeks long with 2 growing cycles per year.
2. Estimates assume that lead and arsenic contamination will be addressed in alternate seasons. 
3. Assume biomass compacted to 5% volume for disposal. 
4. Rates estimated from: Fioreza, S. et al. "Phytoremediation of Hydrocarbon-Contaminated Soil." Lewis Publishers, Boca Raton, FL. 2000.

362,585
155,394

North Surface

1E-04

517,978.66
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APPENDIX S-1
OU2 SOIL VOLUME CALCULATIONS

TABLE SOIL-7
OU2 N ALT 3: PHYTOREMEDIATION AND INSTITUTIONAL CONTROLS 

MATTHIESSEN AND HEGELER ZINC COMPANY SITE, LASALLE, ILLINOIS

Arsenic 
(mg/kg) Lead (mg/kg)

129 2508.47
95 2,182
71 1,899
52 1,652
39 1,437
29 1,250
21 6 1,088
16 7 946
12 8 823
9 716
6 623
5 542
3 472 12
3 410 13
2 357 14

Notes: 
Assumed 26% arsenic reduction per 20 wk growing cycle of CBF and 13% reduction in lead per 20 wk growing cycle of Indian Mustard
References:

Henry J. R. (2000):  An Overview of Phytoremediation of Lead and Mercury. NNEMS Report. Washington, D.C. May-August.

Tu C, Ma LQ, Bondada B. 2002. Arsenic accumulation in the hyperaccumulator Chinese Brake and its utilization potential for phytoremediation. Journal 
of Environmental Quality  31, 1671-1675.

Growing 
Cycles

Growing 
Cycles

Concentration 
(surface soil)

Concentration 
(surface soil)

NUMBER OF GROWING CYCLES NEEDED TO REACH REMEDIATION GOALS FOR ARSENIC AND LEAD
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Appendix S‐2
OU2 Groundwater Volume Calculations

Estimate Backup Information
Matthiessen and Hegeler Zinc Company Site ‐ Operable Unit 2

Well ID WBZ
Boring 

Depth (ft)

Screened 
Interval 

(ft)

Major Stratigraphic Unit 
well is screened through

Saturated Depth from Soil 
Boring Logs (bgs)

Total 
Depth of 

Saturated 
Zone (FT)

Has well 
been dry?  

yes/ # 
readings

Depth to Water 
Below Ground 

Surface (ft) 
High/Low/Avg.

Avg. 
Recorded 
Hydraulic 

Conductivity 
(cm/s)

Recovery/Recharge Rate (calculated 
from well development information)

MW01 WBZ1 14 4‐14
Till with silt, clay, limestone 

clasts
5‐6 FT 1 n 5.58/13.47/8.47

max recovery rate = 3.2 gal/day        
November 2007

MW02S WBZ1 18 8‐18
Fill ‐ slag; clayey Till with 
limestone gravels; Shale

14‐ 15.5 FT 1.5 n 11.15/18.26/12.85

MW03 WBZ1 18 8‐18 Till ‐ gravels, silty clay 10‐11 FT, 12‐13.5 FT 2.5 n 14.61/17.49/16.75
max recovery rate = 33.3 gal/day       

November 2007

MW04 WBZ1 28 18‐28 Till ‐ gravelly sand, clay 20‐25.5 FT 5.5 n 22.21/24.64/23.95
max recovery rate = 45 gal/day         

November 2007

MW06 WBZ1 14 4‐14 Till ‐ Sand, limey silt, clay 4‐6 FT 2 n 5.28/7.60/6.66 3.19E‐04

MW07 WBZ1 15 5‐15 
Till ‐ Silty sand, sandy 

gravel
2‐4 FT, 6‐16 FT 12 n 1.29/3.06/1.97 1.43E‐02

MW08 WBZ1 15.5 5.5‐15.5 
Till ‐ Sand, gravel, silt, 
finished in limestone

11‐14 FT 3 Y,2 of 8 qts 9.78/14.22/11.87
max recovery rate = 56.3 gal/day       

November 2007
MW09 WBZ1 15.5 5.5‐15.5 Till ‐ Sand, silty clay 6‐9 FT 3 n 1.17/3.22/2.01 6.42E‐04

MW10 WBZ1 18.5 8.5‐18.5
Till ‐silty sand, clay, 

interbedded limestone
6‐7.5 FT, 9.75‐11.75 3.5 n 4.67/9.67/6.25

MW11 WBZ1 13.5 3.5‐13.5 Sand, silty clay 4‐5 FT 1 n 4.14/12.95/6.42

MW12 WBZ1 19.5 9.5‐19.5 Till with clay, sand, Shale 8‐17.5 FT 9.5 n 6.60/10.46/8.77

MW15 WBZ1 25 15‐25
Till ‐ Clay, thin intervedded 

limestone and sands
9‐10 FT, 20‐25 FT 6 n 3.08/14.17/8.39 4.52E‐03

MW16 WBZ1 13 3‐13
Silt, thin sand lenses, silty 

clay
3‐4 FT 1 n 3.02/9.54/4.83

MW17 WBZ1 13 3‐13
Silt, thin sand lenses, silty 

clay
2‐7 FT 5 n 1.89/7.82/3.56 3.55E‐04

MW21 WBZ1 24 14‐24 Fill ‐ slag; Shale bedrock 15.5 ‐ 24 FT 8.5 n 12.34/12.73/12.45
MW24 WBZ1 14 4‐14 Fill ‐ slag 8.5 ‐ 12 FT 3.5 n 1.44/4.04/2.83 9.55E‐03
MW25 WBZ1 15 5‐15 Fill ‐ slag 2.25 ‐ 15 FT 12.75 n 0.15/1.69/1.15 4.42E‐04

MW26 WBZ1 12 4‐14
Till ‐coarse sand and gravel, 

Shale
4.5 ‐ 10 FT 5.5 Y, 4 of 5 qts 5.80/9.75/8.30

MW27 WBZ1 33 23‐33 Fill ‐ slag, sinter 25 ‐ 33 FT 8 Y, 3 of 5 qts 24.65/26.08/25.42

MW29 WBZ1 20 10‐20
Fill ‐ slag, sinter; Shale 

Bedrock
11.5 ‐ 14 FT 2.5 11.54/12.44/11.95 2.16E‐04

MW30 WBZ1 22 12‐22
Fill ‐ slag; silty clay with 

sand and gravel
13.25 ‐20.75 FT 7.5

MW31 WBZ1 32 22‐32 Fill ‐ slag, sinter 25 ‐ 32 FT 7

MW35 WBZ1 18 8‐18 Till ‐ Sandy silt with gravel .75 ‐ 20 FT 19.25 n 1.01/10.49/6.59

PZ2 WBZ1 34 24‐34 Fill ‐ slag; silty clay   11.5 ‐ 34 FT 22.5 n 26.43/28.34/27.56

PZ3 WBZ1 13 3‐13
Fill ‐ gravel, brick, silty 

sand; Shale and limestone 
bedrock

3.75 ‐ 6 FT 2.25 n 1.43/6.16/3.65

PZ5 WBZ1 16.5 6.5‐16.5
Silty clay with gravel, some 

shale
4 ‐ 11 FT 7 n 2.41/4.46/3.67

PZ6 WBZ1 16 6‐16
Fill ‐ slag, sinter, brick; silty 

clay; Shale bedrock
1 ‐ 15.5 FT 14.5 n 1.30/2.84/1.88

6.4 Average depth (FT) of saturated zone for all WBZ1 wells
4 Average depth (FT) of saturated zone for WBZ1 wells with organic RAL exceedance
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Appendix S‐2
OU2 Groundwater Volume Calculations

Estimate Backup Information
Matthiessen and Hegeler Zinc Company Site ‐ Operable Unit 2

Well ID WBZ
Boring 

Depth (ft)

Screened 
Interval 

(ft)

Major Stratigraphic Unit 
well is screened through

Saturated Depth from Soil 
Boring Logs (bgs)

Total 
Depth of 

Saturated 
Zone (FT)

Has well 
been dry?  

yes/ # 
readings

Depth to Water 
Below Ground 

Surface (ft) 
High/Low/Avg.

Avg. 
Recorded 
Hydraulic 

Conductivity 
(cm/s)

Recovery/Recharge Rate (calculated 
from well development information)

MW02D WBZ2 26 21‐26 FT
Shale and Limestone 

Bedrock
13‐15 FT 2 n 11.92/21.69/13.60

max recovery rate = 74 gal/day         
November 2007

MW05 WBZ2 44 34‐44 Shale Bedrock 35‐37 FT 2 n 17.82/42.89/23.68
max recovery rate = 2.9 gal/day        

November 2007

MW13 WBZ2 22 12‐22
Shale and Limestone 

Bedrock

none found/assume zone 
is at the shale/limestone 

contact
0 n 13.10/18.23/13.91

max recovery rate = 51.4 gal/day       
November 2007

MW14 WBZ2 34 24‐34
Shale and Limestone 

Bedrock

none found/assume zone 
is at the shale/limestone 

contact
0 n 7.97/10.80/8.86

MW18 WBZ2 30 20‐30
Shale and Limestone 

Bedrock

none found/assume zone 
is at the shale/limestone 

contact
0 n 3.55/8.64/6.75 7.90E‐04

MW19 WBZ2 22 12‐22
Shale and Limestone 

Bedrock

none found/assume zone 
is at the shale/limestone 

contact
0 n 8.34/9.57/8.97 2.20E‐06

MW20 WBZ2 25 15‐25
Shale and Limestone 

Bedrock

none found/assume zone 
is at the shale/limestone 

contact
0 n 1.99/3.31/2.70 5.59E‐05

MW22 WBZ2 28 18‐28
Shale and Limestone 

Bedrock

none found/assume zone 
is at the shale/limestone 

contact
0 n 13.64/17.18/16.11

max recovery rate = 1 gal/day          
September 2008

MW23 WBZ2 20.5 10.5‐20.5
Shale and Limestone 

Bedrock

none found/assume zone 
is at the shale/limestone 

contact
0 n 2.75/7.52/4.60 3.95E‐04

MW28 WBZ2 30 20‐30
Shale and Limestone 

Bedrock

none found/assume zone 
is at the shale/limestone 

contact
0 n 16.71/21.50/19.13

no recovery rates could be calculated 
with current development information 

on field sheet

MW32 WBZ2 16 6‐16
Shale and Limestone 

Bedrock

none found/assume zone 
is at the shale/limestone 

contact
0 n 7.77/14.99/12.74

max recovery rate = 1.5 gal/day        
September 2008

MW33 WBZ2 28 18‐28
Shale and Limestone 

Bedrock

none found/assume zone 
is at the shale/limestone 

contact
0 n 6.16/10.11/8.72

MW34 WBZ2 23 13‐23
Shale and Limestone 

Bedrock

none found/assume zone 
is at the shale/limestone 

contact
0 n 2.33/3.34/2.73

PZ1 WBZ2 40 30‐40
Shale and Limestone 

Bedrock

none found/assume zone 
is at the shale/limestone 

contact
0 n 8.32/9.36/8.96
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Appendix S‐2
OU2 Groundwater Volume Calculations

Estimate Backup Information
Matthiessen and Hegeler Zinc Company Site ‐ Operable Unit 2

PZ4 WBZ2 32 22‐32
 Shale and Limestone 

Bedrock

none found/assume zone 
is at the shale/limestone 

contact
0 n 4.07/7.63/6.51
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Appendix S‐2
OU2 Groundwater Volume Calcualtions

Estimate Backup Information ‐ Lithological Effective Porosity Estimates
Matthiessen and Hegeler Zinc Company Site ‐ Operable Unit 2

Estimation of Effective Porosity in various lithologies/Aquifer Materials

LITHOLOGIES

BEDROCK Assume 
80% shale, 20% 

lms

TILL Assume (0% 
clay, 20% silty, 

60% sand, 
20%gravel) in 

saturated zone

BEDROCK Assume 
80% shale, 20% 

lms

TILL Assume (0% 
clay, 20% silty, 

60% sand, 
20%gravel) in 

saturated zone

Total Porosity 
(McWorter and 

Sunada 1977) Mean

Effective Porosity 
(McWhorter and 

Sunada 1977) Mean

Effective Porosity 
(Wehrmann 2007) 

Mean (calc)
Clay 0 0 0.4 0.7 0.42 0.06 0.001 0.1 0.051
Silt 0.04 0.04 0.35 0.5 0.45 0.2 0.001 0.1 0.051
Sand 0.066 0.198 0.25 0.5 0.43 0.33 0.1 0.55 0.325
Gravel 0.042 0.042 0.25 0.4 0.28 0.21 0.1 0.55 0.325
Limestone 0.028 0.005 0 0.2 0.3 0.14 0.001 0.05 0.026
Shale 0.02 0.022 0 0.1 nd nd 0.005 0.05 0.028
Till 0.148 0.280
Bedrock 0.050 0.027

USE THIS

McWorter & Sunada 1977; Morris & 
Johnson 1967 Wehrmann 2007

McWorter & Sunada 1977; Morris & 
Johnson 1967 Wehrmann 2007

Total Porosity (Freeze & 
Cherry 1979) MIN/MAX

Effective Porosity (Wehrmann 2007) 
(MIN/MAX)
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Appendix S-3
Table BM-1

OU2 Building Material Volume Estimate
Matthiessen and Hegeler Zinc Company Site - Operable Unit 2

Building 
No IA Name Condition

Likely 
Status Comments Area (ft2)

diam. 
(ft)

circum. 
(ft)     

(P *d) length (ft) width (ft)
above 

ground (ft)
below 

ground (ft)

slab/wall 
thickness 

(ft)

Material 
volume above 
ground (ft3)

Material 
volume above 
ground (cy)

Volume below 
ground - void 
volume (ft3)

Volume below 
ground - void 
volume (cy)

Material 
volume below 
ground (ft3)

Material 
volume below 
ground (cy)

Foundation 
area (sf)

Concrete 
(cy) Bricks (cy) Metals (cy) Wood (cy)

ceramic 
pipe debris 

(cy)

slag/sinter 
boulders - 

retaining walls 
(cy)

Water from 
filled voids 

(needs 
treatment & 
disposal) (cy) Assumptions

Rolling Mill 1 remain
Storage pavillion to the 
west of the Rolling Mill

2 demo Roof and pad.  AST with basin inside 1,600          40 40 10 0.5 2,400             89 17.8           62              8.9             Assume 20% concrete, 70% brick, 10% metal
AST with basin 1 demo 100% metal 210             30 7 2 0.3 37                  1 1                

2 3 Building 1943 1 remain

3 2
Former truck weigh station

2 demo 2,800          70 40 7 7 1.0 7,140             3,570 19,600           9,800             4,340             2,170             2,800             1,722.0      2,296         1,148.0      574            Assume 30% concrete, 40% bricks, 20% metal, 10% wood
5

2

Main Office

2 demo

This building is burned down and probably 
should be knocked down, EPA concurs (assume 
70% brick 15% wood, 5% metal, 10% concrete) 6,150 82 75 30 10 1.0 15,570           577                61,500 2,278             84 3                    6,150             58              406            29              87              

6 3 Ore Bins 4 N/A
Ore Crusher - pad #1 3 demo 4" pad concrete, likely rebar 176 16 11 0.3 58 2 2                
Ore Crusher - pad #2 4" pad concrete, likely rebar 80 10 8 0.3 26 1 1                
Ore Crusher - Wall around 
pad #1 3 demo 2' high wall x 6" wide, concrete 176 16 11 2 0.5 54 2.00 2                
Ore Cursher - walls around 
pad #2 3 demo 1.5' high wall x 6" wide , concrete 80 10 8 2 0.5 27 1.00 1                
Office - slab

3 demo
Concrete pad (6" thick assume) , concrete some 
rebar 253 23 11 0.5 127 5 4.7             

Office - slab walls 3 demo 1.5' walls 253 23 11 2 0.5 51 1.89 1.9             
Office - brick manhole 3 demo 3' x 4' brick lined manhole round 3 9 4 0.3 12                  0.5                 
Thaw House & Scale 
House

8 demo

Foundation filled in with debris and CD 
(Assuming 10% Concrete and 90% Brick) and 
rising 3 ' high debris pile 7,380 246 30 3 4 17,712           656                29,520           1,093             7,380             175            1,574         assume 20% void space for debris pile

Thaw House & Scale 
House walls 3 demo walls surrounding  9 &  104 2 ' x 1.5' (7,380 l.f.) 7,380 246 30 2 1.5 22,140           820                
Building 100 Historical 
Foundation

3 demo
Foundation filled in with debris and CD (Assume
5 % brick, 5% metal, 90% concrete) 770 55 14 4 2,464             91                  770                82              5                5                assume 20% void space for debris pile

Building 100 Historical 
Foundation-wall 3 demo

Foundation concrete with two foot thick wall 
lining in ground foundation 770 55 14 4 2.0 1,104             41                  770                41              

Building 100 Historical 
void - pad 3 demo

Mostly a void (assume 8' deep), covered with 4" 
thick concrete "top" 49 7 7 0.7 33                  1                    1                

Building 100 Historical 
void 3 demo

Mostly a void (assume 8' deep), covered with 4" 
thick concrete "top" 49 7 7 8 392 15                  

ASTs north of Bulding 100
base 3 demo

ASTs have been removed - brick pad and walls 
remasin 48 12 4 1 1.0 32                  1                    1                

ASTs north of Bulding 100
pad 3 demo

ASTs have been removed - brick pad and walls 
remasin 396 12 33 0.5 198                7                    7                

ASTs north of Bulding 100
3 chimney walls 3 demo

ASTs have been removed - brick pad and walls 
remasin 56 8 7 8 1.0 184                7                    7                3 walls remain - 100% brick

16 3 Shaft Hoist House 3 demo Concrete pad with trash and debris on top 1,950 30 65 1 0.0 1,950             72                  72              
17 3 Tipple 3 demo Concrete pad with trash and debris on top 1,750 35 50 1 0.0 1,750             65                  65              

Furnace Building
2 demo

Brick (mainly) building with inset kilns/furnaces 
and lots of CD (Assume 50% Brick, 40% 
Concrete, 10% Ceramic pipe) 101,600 635 160 30 10 1.0 149,300         5,530             1,016,000      37,630           2,212         2,765         553            

Assume 4 interior dividing wall structures, as shown on RI 
Figure 4.2.1-1

Furnace Building - interior 
wassl 2 demo Assume 80% brick, 20% ceramic pipes 12,000 100 20 30 1.0 28,800           1,067             853            213            standing walls only currently included

20 3 Old Power House 4 N/A
Pottery Building  

2 demo
Stone walls free standing, no roof, doesn't seem 
sound. 5,100 85 60 25 2.0 14,500           537                537            

Pottery Building Piles

3 demo

Large pile of sinter and other piles of CD. 
Assume 3 same size piles.  33% sinter, 67% CD 
(with 20% void space). 314 20 63 10 8,168             303                61              61              61              61              61              100                 

Assume 3 piles - 1 sinter and 2 mixed CD (20% each of 
concrete, bricks, metals, wood, and cermaic pipe debris), 20 
foot diameter and 10 feet high. Assume 20% void space for 
CD piles. 

37, 38, 39

3

Ore Mixing

2&3 demo

NE side of furnaces brick ( 40% concrete, 10% 
metal, 30 % brick, 5% wood 5%, 10% 
slag/sinter boulders,  5% concrete pipe debris) 154 14 44 5 0.0 770                29                  11 9                3                1                1                2                     Assume 1 pile (round) 14 foot diameter by 5 feet high

40 3 Deep Well Pump House 1 demo Assume 90% Concrete, 10% steel/meta 314 20 63 7 10 1.0 440                16                  3,142             116                15              2                
41

3
Pump House

1 demo Assume 80% Concrete, 10% Brick, 10% steel 314 20 63 7 10 1.0 440                16                  3,142             116                13              2                2                

3 N/A
Vegetated deep hole in the ground with some 
concrete pilons around it - 80,000 gallon capacity 7,854 100 314 0 0 0 15 117,810         4,363             

3 demo
Approximately 30 concrete pilons with rebar 
around reservoir 120 0 2 2 2 240                9                    9                

50 3 Brick Shed 3 demo Part of pottery barn - Pile of bricks (100%) 9 3 3 3 22                  1                    1                Assume 20% void space for brick pile
51 3 Brick Kiln 3 demo Part of pottery barn - Pile of bricks (100%) 16 4 4 4 51                  2                    2                Assume 20% void space for brick pile

Acid Reservoir 2 - fill

3 N/A

Evidence of subsurface material since soil boring 
hit refusal at 7'bgs (assume 6"pad and foundation
walls remain 100% brick) backfilled 3,600 90 40 10

Assume buried foundation filled with back fill/soil/etc/  
Likely do not need to consider for remediation as it is at 
grade.

Acid Reservoir 2 - buried 
foundation floor and walls

3 N/A

Evidence of subsurface material since soil boring 
hit refusal at 7'bgs (assume 6"pad and foundation
walls remain 100% brick) backfilled 3,600 90 40 10 1.0

53 3 Acid Reservoir 3 2 demo In-ground brick foundation 3,600 90 40 4 10 1.0 1,040             39                  36,000           1,333             6,200             230                3,600             268            
54 3 Acid Reservoir 4 2 demo In-ground brick foundation 4,680 90 52 4 10 1.0 1,136             42                  46,800           1,733             7,520             279                4,680             321            

2 demo Brick oxide plant tower 100 10 10 30 0 1 1,200             44                  42              2                

2 demo

Concrete pad (roof at ground level) with brick 
and slag walls partially below-ground (kiln) 
(built into "hillside") 7,500 125 60 20 0 0.5 3,700             137                41              41              7                7                41                   

2 demo Approximately 10 concrete pilons 40 2 2 2 0 0 80                  3                    3                
2 demo Debris piles   7,500 125 60 1 0 0 7,500             278                28              181            56              14              
2 demo Material within brick oxide plant tower 0 10 10 30 0 0 1,500             56                  56                   Assume tower is 50% of debris materia

58 3 Acid System No. 3  4 N/A

3

3

3

1

1

1

1

21

52

12

7

8

9 & 104

10

11

19

32, 33, 34, 
35, 36

3

42 Reservoir

55 Kiln No. 9/Oxide Plant3

3

3
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Appendix S-3
Table BM-1

OU2 Building Material Volume Estimate
Matthiessen and Hegeler Zinc Company Site - Operable Unit 2

Building 
No IA Name Condition

Likely 
Status Comments Area (ft2)

diam. 
(ft)

circum. 
(ft)     

(P *d) length (ft) width (ft)
above 

ground (ft)
below 

ground (ft)

slab/wall 
thickness 

(ft)

Material 
volume above 
ground (ft3)

Material 
volume above 
ground (cy)

Volume below 
ground - void 
volume (ft3)

Volume below 
ground - void 
volume (cy)

Material 
volume below 
ground (ft3)

Material 
volume below 
ground (cy)

Foundation 
area (sf)

Concrete 
(cy) Bricks (cy) Metals (cy) Wood (cy)

ceramic 
pipe debris 

(cy)

slag/sinter 
boulders - 

retaining walls 
(cy)

Water from 
filled voids 

(needs 
treatment & 
disposal) (cy) Assumptions

59 3
Tower Building - No. 3 
System 3&4 demo 

A concrete pad at SE end.  Assume 8" thick. 
Tower building no longer remains. 9,375          125 75 0.7 6,250             231                231            Assume 100% concrete

Tower Building - No. 4 
System 4 N/A

No debris pile of significance remain, just a 
concrete pad (Assume 8" thick) 12,600        120 105 0.7 8,820             327                327            

large debris pile #1 N of 
Acid System No. 4 3 demo

large debris pile #1 N of Acid System No. 4 - 
mostly ceramic pipe and brick 2,827 60 190 30 84,823           3,142             157 2,985         directlly measured July 2012

large debris pile #2 N of 
Acid System No. 4 3 demo

large debris pile #2 N of Acid System No. 4 - 
mostly ceramic pipe and brick 5,600          140 40 25 140,000         5,185             259 4,926         directly measured July 2012

61 3 Acid System No. 4 3 demo
Debris piles on NW and Western edge 90% 
brick, 10% wood 160 0 40 4 2 0 0 320                12 11              1                Assume 4x40 pile 2 feet high

62 3 Acid Systems No. 1 and 2
4 N/A Sinter/slag retaining wall material on SE end

63 3 River Pump House
2 demo

Assume 65% Brick, 10% Concrete, 20%Wood, 
5% Steel 707 30 94 32 25 12 100 1.0 1,368             51 70,686           2,356             262                5                33              3                272            

Assume above ground is 65% brick, 5% metal, 10% 
concrete, 20% wood.  Assume below ground is 90% void 
with 10% wood (stairs).

64
3

Sulfuric Acid Reservoir 8
1 demo Filled with water (assume: 10 feet of water) 7,250          145 50 2 15 1.0 780                29 108,750         4,028             13,100           485                7,250             514            2,685            

65
3

Sulfuric Acid Reservoir 6
1 demo Filled with water (assume: 10 feet of water) 5,750          115 50 2 15 1.0 660                24 86,250           3,194             10,700           396                5,750             421            2,130            

66
3

Sulfuric Acid Reservoir 7
1 demo Filled withwater (assume: 10 feet of water) 7,000          140 50 2 15 1.0 760                28 105,000         3,889             12,700           470                7,000             499            2,593            

Sulfuric Acid  Reservoir 9
1 demo

Filled with water (assume 10 feet) and some 
strong smelling sulfur tainted sinter 9,500          190 50 2 15 1.0 960                36 142,500         5,278             16,700           619                9,500             654            3,519            Assume 40% void space in pile of bricks

Sulfuric Acid  Reservoir 9 -
sinter pile 3 demo

sulfur smelling/high pH tainted sinter piles 
(around and in the reservoir) 1,500          50 30 2 15 3,000             111                22,500           833                1,500             944 Assume 100% sinter

70

3

Sulfuric Acid Reservoir 5

3 demo

A pile of bricks, may have in-ground foundation 
similar to reservoirs 6-9, that is assumed to be 
filled with brick as well. 5,750          115 50 2 15 1.0 9,200             341                86,250           3,194             5,750             3,535         Assume 20% void space for brick piles above ground only

Acid System 5 -pilons 3 demo About 50 concrete pilons with rebar 200             2 2 2 0 0 400                15 15              Assuming pilons 2ft x 2ft, with an average 2ft heigh
Acid System 5 - debris 
piles 3 demo

Piles of wooden railroad ties and brick (50% 
each) 1,000          50 20 2 2,000             74 37              37              

Acid System 5 - ore hopper
2 demo

Former ore hopper (rectangular space) supports 
made of brick filled with concrete, wood, metal 300             30 10 15 0 1.0 4,500             167                100            50              8                8                

Assuming underground space dimensions from picture IMG-
1165

Acid System 5 - concrete 
pad 2 demo Concrete pad 2,500          50 50 0 0 0.5 1,250             46 46              

69 3 Lead Burners House 2 demo Included with Refining Plant #113
73 3 Tool House 4 N/A
74

3
Kiln No. 7 and Coke 
Crusher

2&3 demo
Crusher remains (metal and wood) with some 
parts of the brick kiln and piles of brick 7,400          100 74 3 16 1 522                19 118,400         3,947             118,400         439                7,400             19              219            219            

assume the void is only 90% the other 10% is metal and 
wood portions of the "crusher"mechanism that remains 
(assumed 50/50 metal/wood)

77
3

Kiln No. 8
2 demo

Lots of yellow bricks remain (~3-4 feet thick). 
Exterior walls still exist. 7,500          150 50 10 0 1 3,500             130                104            26 Assume 80% brick, 20% sinter/slag retaining wall

79

3

Kiln No. 10

2 demo
Lots of yellow bricks remain (~3-4 feet thick). 
Exterior walls still exist. 12,420        138 90 20 0 1 7,320             271                190            27              54 

Assume 40% void space in pile of bricks, but the pile volume 
is essentially what used to be the walls, so dimension of 
walls=volume of piles, with 40% void space allowance

Kiln No. 11 Wedge Kilns 
and Sintering Plant   3 demo

Structurally unsound concrete buildings with 
concrete roof 15,000        300 50 20 1 29,000           1,074             1,074         

Kiln No. 11 Wedge Kilns 
and Sintering Plant  - 
troughs 2 demo

There are also 3 above ground concrete "troughs"
East of Kiln no.11 300             60 5 3 0 1.5 585                22 22              This is for the partially standing structure

86 3 Boiler House 2&3 demo Concrete pad remains 4,000          80 50 0 0 0.5 2,000             74 74              This is for the pile of bricks/concrete in the area
92

3
Salt Shed and Scrap Metal 
Melting

2 demo

Some old brick/stone foundation remains and 
slag retaining wall (3 partial walls standing no 
roof) 1,188          44 27 4 0 1 392                15 10              4 

Areas where piles/foundations remain -assume 2 ft of 
material at surface or above.

97 3 Calcined Ore 2 demo Some old brick/stone foundation remain 5,000          100 50 4 0 20,000           741                741            
98 3 Nitrate Storage Building 3 demo CD and piles of brick 200             10 20 2 400                15 13              1                1                Assume 90% brick, 5% wood, 5% creemaic pipe

100 1 Building 100 1 remain Building is padlocked with no public acces
101

3
Furnace Wash Room and 
Locker Room

2 demo

Partially demolished building with no walls or 
ceiling but most of the interior still remains - 
lockers, etc. Some CD also present 3,000          75 40 5 0 1 1,150             43 4                34              4                

107
3

Kiln No. 9 Air Heater

3 demo

Evidence of subsurface material at 7 feet bgs.  
Assume 6"pad 100% brick. soil/sinter mix 
backfilled 1,400          70 20 7 0.5

Refining Plant 

3 demo

Includes a Dorr Thickener which is a partially 
demolished concrete tank along with other piles 
of metal (10%), brick (70%), and wood (20%) 
pile includes the #69, #149 and is a pile of debris 
200x20x2 ft 16,000        200 80 2 32,000           1,185             711            119            237            

Refining Plant - Dorr 
thickener 3 demo Dorr thickener only 1,257          126 8 2 2,011             74 52              22              Assume 70% concrete, 30% brick

115
3

Retort and Ash Screening 
Tank 4 N/A

119
3

Ammonia Storage

3 demo

Wooden railroad ties (60%), brick(30%), metal 
(10%) pile approx 60x5 ft and 3 feet high. 
Debris present in piles and CD 300 60 5 3 900 33 10              3                20              

120
3

Acid Storage Tanks             
No. 10 1 demo

Tank 10 (Concrete base with thin metal sheet on 
top of concrete base) 1,963          50 157 5 9,817 364                182            182            Assume 50% metal, 50% concrete

120
3

Acid Storage Tanks             
No. 11 1 demo

Tank 11 (Concrete base with thin metal sheet on 
top of concrete base) 1,963          50 157 5 9,817 364                182            182            Assume 50% metal, 50% concrete

120
3

Acid Storage Tanks             
No. 12 1 demo

Tank 12 (Concrete base with thin metal sheet on 
top of concrete base) 962 35 110 4 3,848 143                71              71              Assume 50% metal, 50% concrete

120
3

Acid Storage Tanks             
No. 13 1 demo

Tank 13 (Concrete base with thin metal sheet on 
top of concrete base) 962 35 110 4 3,848 143                71              71              Assume 50% metal, 50% concrete

123 3 Water Tank 4 N/A Does not appear on site
142

3
Lead Melting House

2 demo

Some old brick/stone foundation remains and 
slag retaining wall (3 partial walls standing no 
roof) 1,350          50 27 4 1 416 15 11              5 

3

3

3

3

67

60

113, 114

84

68

3
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Appendix S-3
Table BM-1

OU2 Building Material Volume Estimate
Matthiessen and Hegeler Zinc Company Site - Operable Unit 2

Building 
No IA Name Condition

Likely 
Status Comments Area (ft2)

diam. 
(ft)

circum. 
(ft)     

(P *d) length (ft) width (ft)
above 

ground (ft)
below 

ground (ft)

slab/wall 
thickness 

(ft)

Material 
volume above 
ground (ft3)

Material 
volume above 
ground (cy)

Volume below 
ground - void 
volume (ft3)

Volume below 
ground - void 
volume (cy)

Material 
volume below 
ground (ft3)

Material 
volume below 
ground (cy)

Foundation 
area (sf)

Concrete 
(cy) Bricks (cy) Metals (cy) Wood (cy)

ceramic 
pipe debris 

(cy)

slag/sinter 
boulders - 

retaining walls 
(cy)

Water from 
filled voids 

(needs 
treatment & 
disposal) (cy) Assumptions

143 3 Lead Melting House 4 N/A Does not appear on site
146

2
Chemical Laboratory

4 N/A
Demolished and removed in 2009 during START 
removal action

149 3 Dryer 3 demo Include as part of Refining Plant #113

2 & 3 demo
Partial structure, 100% yellow brick, 2 external 
walls and floor (next to/part off Kiln 10) 3,025          55 55 21 2 4,620             171                171            

2 & 3 demo 2 internal partial walls (yellow brick) 625 25 25 2 1,250             46                  46              
155 3 Storage Shed 4 N/A Does not appear on site
156

3
Tank Car Inspectors Shed

3 demo
Former railroad tracks end at this former building
small concrete foundation 100 10 10 2 1 60                  2                    2                

7 Manholes

2 demo
7 manholes made of concrete and brick, 
approximately 6.5 ft in diameter and .5 ft thick 30 14 0.5 15                  0.56 0.1             0.4             

Abandoned Sewer Line 
(~2500ft)

2
demo/ 

fill

Old abandoned sewer through which 
contaminated material travelled and discharged 
to Little Vermilion River. Has brick lining about 
1 foot thick, 8 feet deep 32 24 2543 4 8 1 81,376           3,014             61,032           2,260             

Notes:
1‐ in tact/structurally sound
2‐ partially demolished/not structurally sound TOTAL: 686,938         28,748           2,017,359      83,091           392,614         12,866           70,300           7,534         17,257       2,213         1,539         8,739         1,232              10,926          
3‐ former building location/ CD debris pile IA1 - B100             40,267               1,491                  392                    15             33,088               1,225               8,920              299           1,593                  5                -                  -                       -                      -   
4‐former structure currently non‐existent with no building remnants or associated debris

IA2 - RM             25,147               4,237             81,100             12,078               4,424               2,173               8,950           1,798           2,764           1,187              661                -                       -                      -   
IA3 - MIA 621,493         23,018           1,935,867      70,998           355,102         9,467             52,430           5,437         12,898       1,021         878            8,739         1,232              10,926          

3

200

150 Ore Storage3
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APPENDIX S-4
REMEDIAL ACTION LEVEL BACKUP

TABLE RAL-1
HUMAN HEALTH REMEDIATION GOALS FOR CHEMICALS OF CONCERN IN SOIL (BASED ON 10-4 TARGET RISK FOR CANCER AND HAZARD INDEX OF 1)

MATTHIESSEN & HEGELER ZINC COMPANY SITE

Exposure Area Exposure Scenario Exposure
Medium Chemical of Concern Risk-Based 

Concentration
Laboratory Contract-

Required
Background 

Threshold Values
Human Health 
Remediation Basis

Aroclor-1248 1.1E+01 3.3E-02 -- 1.1E+01 RBC
Aroclor-1260 1.1E+01 3.3E-02 -- 1.1E+01 RBC

Arsenic 2.6E+02 1.0E+00 1.2E+01 2.6E+02 RBC
Benzo(a)anthracene 2.1E+02 1.7E-01 -- 2.1E+02 RBC

Benzo(a)pyrene 2.1E+01 1.7E-01 -- 2.1E+01 RBC
Benzo(b)fluoranthene 2.1E+02 1.7E-01 -- 2.1E+02 RBC

Dibenzo(a,h)anthracene 2.1E+01 1.7E-01 -- 2.1E+01 RBC
Aroclor-1248 1.1E+01 3.3E-02 -- 1.1E+01 RBC
Aroclor-1260 1.1E+01 3.3E-02 -- 1.1E+01 RBC

Arsenic 2.6E+02 1.0E+00 1.2E+01 2.6E+02 RBC
Benzo(a)anthracene 2.1E+02 1.7E-01 -- 2.1E+02 RBC

Benzo(a)pyrene 2.1E+01 1.7E-01 -- 2.1E+01 RBC
Benzo(b)fluoranthene 2.1E+02 1.7E-01 -- 2.1E+02 RBC

Dibenzo(a,h)anthracene 2.1E+01 1.7E-01 -- 2.1E+01 RBC
Aroclor-1260 5.5E+01 3.3E-02 -- 5.5E+01 RBC

Arsenic 1.0E+03 1.0E+00 1.2E+01 1.0E+03 RBC
Benzo(a)anthracene 1.1E+03 1.7E-01 -- 1.1E+03 RBC

Benzo(a)pyrene 1.1E+02 1.7E-01 -- 1.1E+02 RBC
Benzo(b)fluoranthene 1.1E+03 1.7E-01 -- 1.1E+03 RBC

Cadmium 3.4E+03 5.0E-01 4.1E+00 3.4E+03 RBC
Chromium, hexavalent 2.1E+03 1.0E+00 -- 2.1E+03 RBC

Dibenzo(a,h)anthracene 1.1E+02 1.7E-01 -- 1.1E+02 RBC
Indeno(1,2,3-cd)pyrene 1.1E+03 1.7E-01 -- 1.1E+03 RBC

Antimony 1.2E+02 6.0E+00 1.1E+00 1.2E+02 RBC
Aroclor-1260 4.2E+00 3.3E-02 -- 4.2E+00 RBC

Arsenic 1.3E+02 1.0E+00 1.2E+01 1.3E+02 RBC
Benzo(a)pyrene 8.2E+02 1.7E-01 -- 8.2E+02 RBC

Cadmium 2.6E+02 5.0E-01 4.1E+00 2.6E+02 RBC
Cobalt 8.9E+01 5.0E+00 1.6E+01 8.9E+01 RBC

Manganese 6.8E+03 1.5E+00 1.1E+03 6.8E+03 RBC
Mercury 4.8E+00 1.0E-01 1.0E+00 4.8E+00 RBC
Thallium 3.0E+00 5.0E-01 3.2E+00 3.2E+00 BTV

Zinc 8.9E+04 6.0E+00 4.1E+02 8.9E+04 RBC
Surface Soil

Subsurface Soil
Surface Soil Arsenic 4.7E+03 1.0E+00 1.2E+01 4.7E+03 RBC

Subsurface Soil Arsenic 4.7E+03 1.0E+00 1.2E+01 4.7E+03 RBC
Arsenic 1.2E+03 1.0E+00 1.2E+01 1.2E+03 RBC

Benzo(a)pyrene 3.9E+01 1.7E-01 -- 3.9E+01 RBC
Arsenic 1.2E+03 1.0E+00 1.2E+01 1.2E+03 RBC

Benzo(a)pyrene 3.9E+01 1.7E-01 -- 3.9E+01 RBC
Surface Soil

Subsurface Soil
Surface Soil Arsenic 4.7E+03 1.0E+00 1.2E+01 4.7E+03 RBC

Subsurface Soil Arsenic 4.7E+03 1.0E+00 1.2E+01 4.7E+03 RBC
FUTURE ADULT ON-SITE 

RECREATIONALIST

CURRENT AND FUTURE ADULT 
ON-SITE TRESPASSER

FUTURE CHILD ON-SITE 
RECREATIONALIST

Surface Soil

Subsurface Soil

FUTURE ADOLESCENT ON-SITE 
RECREATIONALIST

No chemicals of concern were identified for this exposure scenario.
No chemicals of concern were identified for this exposure scenario.

Main Plant Area

FUTURE ON-SITE 
COMMERCIAL/INDUSTRIAL WORKER

Surface Soil

Subsurface Soil

CURRENT AND FUTURE ON-SITE 
UTILITY WORKER Subsurface Soil

CURRENT AND FUTURE OFF-SITE AND 
FUTURE ON-SITE CONSTRUCTION 

WORKER
Subsurface Soil

No chemicals of concern were identified for this exposure scenario.CURRENT AND FUTURE ADOLESCENT 
ON-SITE TRESPASSER No chemicals of concern were identified for this exposure scenario.
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APPENDIX S-4
REMEDIAL ACTION LEVEL BACKUP

TABLE RAL-1
HUMAN HEALTH REMEDIATION GOALS FOR CHEMICALS OF CONCERN IN SOIL (BASED ON 10-4 TARGET RISK FOR CANCER AND HAZARD INDEX OF 1)

MATTHIESSEN & HEGELER ZINC COMPANY SITE

Exposure Area Exposure Scenario Exposure
Medium Chemical of Concern Risk-Based 

Concentration
Laboratory Contract-

Required
Background 

Threshold Values
Human Health 
Remediation Basis

Surface Soil Arsenic 2.6E+02 1.0E+00 1.2E+01 2.6E+02 RBC
Subsurface Soil Arsenic 2.6E+02 1.0E+00 1.2E+01 2.6E+02 RBC

CURRENT AND FUTURE ON-SITE 
UTILITY WORKER Subsurface Soil Arsenic 1.0E+03 1.0E+00 1.2E+01 1.0E+03 RBC

Arsenic 1.3E+02 1.0E+00 1.2E+01 1.3E+02 RBC
Cadmium 2.6E+02 5.0E-01 4.1E+00 2.6E+02 RBC

Zinc 8.9E+04 6.0E+00 4.1E+02 8.9E+04 RBC
Surface Soil

Subsurface Soil
Surface Soil

Subsurface Soil
Surface Soil

Subsurface Soil
Surface Soil

Subsurface Soil
Surface Soil

Subsurface Soil
Arsenic 3.5E+01 1.0E+00 1.2E+01 3.5E+01 RBC

Benzo(a)pyrene 1.5E+00 1.7E-01 -- 1.5E+00 RBC
Benzo(b)fluoranthene 1.5E+01 1.7E-01 -- 1.5E+01 RBC

Cadmium 7.0E+01 5.0E-01 4.1E+00 7.0E+01 RBC
Chromium, hexavalent 2.9E+01 1.0E+00 -- 2.9E+01 RBC

Antimony 7.9E+00 6.0E+00 1.1E+00 7.9E+00 RBC
Arsenic 1.8E+01 1.0E+00 1.2E+01 1.8E+01 RBC

Benzo(a)anthracene 4.1E+00 1.7E-01 -- 4.1E+00 RBC
Benzo(a)pyrene 5.4E-01 1.7E-01 -- 5.4E-01 RBC

Benzo(b)fluoranthene 1.1E+00 1.7E-01 -- 1.1E+00 RBC
Cadmium 6.4E+00 5.0E-01 4.1E+00 6.4E+00 RBC

Chromium, hexavalent 1.8E+01 1.0E+00 -- 1.8E+01 RBC
Copper 1.2E+02 2.5E+00 2.4E+01 1.2E+02 RBC

Zinc 1.4E+03 6.0E+00 4.1E+02 1.4E+03 RBC
Arsenic 3.4E+01 1.0E+00 1.2E+01 3.4E+01 RBC

Benzo(a)pyrene 1.5E+00 1.7E-01 -- 1.5E+00 RBC
Benzo(b)fluoranthene 1.5E+01 1.7E-01 -- 1.5E+01 RBC

Cadmium 7.0E+01 5.0E-01 4.1E+00 7.0E+01 RBC
Chromium, hexavalent 2.9E+01 1.0E+00 -- 2.9E+01 RBC

Antimony 7.9E+00 6.0E+00 1.1E+00 7.9E+00 RBC
Arsenic 1.8E+01 1.0E+00 1.2E+01 1.8E+01 RBC

Benzo(a)anthracene 4.1E+00 1.7E-01 -- 4.1E+00 RBC
Benzo(a)pyrene 5.4E-01 1.7E-01 -- 5.4E-01 RBC

Benzo(b)fluoranthene 1.1E+00 1.7E-01 -- 1.1E+00 RBC
Cadmium 6.4E+00 5.0E-01 4.1E+00 6.4E+00 RBC
Copper 1.2E+02 2.5E+00 2.4E+01 1.2E+02 RBC

Chromium, hexavalent 1.8E+01 1.0E+00 -- 1.8E+01 RBC
Manganese 8.5E+02 1.5E+00 1.1E+03 1.1E+03 BTV

Zinc 1.4E+03 6.0E+00 4.1E+02 1.4E+03 RBC

Subsurface Soil

Wooded Area North

CURRENT AND FUTURE OFF-SITE 
RESIDENT WITHOUT HOMEGROWN 

PRODUCE
Surface Soil

CURRENT AND FUTURE OFF-SITE 
RESIDENT WITH HOMEGROWN 

PRODUCE
Surface Soil

CURRENT AND FUTURE OFF-SITE 
RESIDENT WITHOUT HOMEGROWN 

PRODUCE
Subsurface Soil

CURRENT AND FUTURE OFF-SITE 
RESIDENT WITH HOMEGROWN 

PRODUCE

No chemicals of concern were identified for this exposure scenario.
No chemicals of concern were identified for this exposure scenario.

FUTURE ADOLESCENT ON-SITE 
RECREATIONALIST

No chemicals of concern were identified for this exposure scenario.
No chemicals of concern were identified for this exposure scenario.

FUTURE ADULT ON-SITE 
RECREATIONALIST

No chemicals of concern were identified for this exposure scenario.
No chemicals of concern were identified for this exposure scenario.

FUTURE ON-SITE 
COMMERCIAL/INDUSTRIAL WORKER

CURRENT AND FUTURE OFF-SITE AND 
FUTURE ON-SITE CONSTRUCTION 

WORKER
Subsurface Soil

No chemicals of concern were identified for this exposure scenario.

CURRENT AND FUTURE ADULT
 ON-SITE TRESPASSER

No chemicals of concern were identified for this exposure scenario.
No chemicals of concern were identified for this exposure scenario.

FUTURE CHILD ON-SITE 
RECREATIONALIST

CURRENT AND FUTURE ADOLESCENT 
ON-SITE TRESPASSER No chemicals of concern were identified for this exposure scenario.
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APPENDIX S-4
REMEDIAL ACTION LEVEL BACKUP

TABLE RAL-1
HUMAN HEALTH REMEDIATION GOALS FOR CHEMICALS OF CONCERN IN SOIL (BASED ON 10-4 TARGET RISK FOR CANCER AND HAZARD INDEX OF 1)

MATTHIESSEN & HEGELER ZINC COMPANY SITE

Exposure Area Exposure Scenario Exposure
Medium Chemical of Concern Risk-Based

Concentration
Laboratory Contract-

Required
Background

Threshold Values
Human Health 
Remediation Basis

Aroclor-1260 1.1E+01 3.3E-02 -- 1.1E+01 RBC
Arsenic 2.6E+02 1.0E+00 1.2E+01 2.6E+02 RBC

Benzo(a)pyrene 2.1E+01 1.7E-01 -- 2.1E+01 RBC
Manganese 2.3E+04 1.5E+00 1.1E+03 2.3E+04 RBC

Thallium 1.0E+01 5.0E-01 3.2E+00 1.0E+01 RBC
Aroclor-1260 1.1E+01 3.3E-02 -- 1.1E+01 RBC

Arsenic 2.6E+02 1.0E+00 1.2E+01 2.6E+02 RBC
Benzo(a)pyrene 2.1E+01 1.7E-01 -- 2.1E+01 RBC

Dibenzo(a,h)anthracene 2.1E+01 1.7E-01 -- 2.1E+01 RBC
Thallium 1.0E+01 5.0E-01 3.2E+00 1.0E+01 RBC

Aroclor-1260 5.5E+01 3.3E-02 -- 5.5E+01 RBC
Arsenic 1.0E+03 1.0E+00 1.2E+01 1.0E+03 RBC

Aroclor-1260 4.2E+00 3.3E-02 -- 4.2E+00 RBC
Arsenic 1.3E+02 1.0E+00 1.2E+01 1.3E+02 RBC

Manganese 7.0E+03 1.5E+00 1.1E+03 7.0E+03 RBC
Thallium 3.0E+00 5.0E-01 3.2E+00 3.2E+00 BTV

Surface Soil Aroclor-1260 1.7E+02 3.3E-02 -- 1.7E+02 RBC
Subsurface Soil Aroclor-1260 1.7E+02 3.3E-02 -- 1.7E+02 RBC

Aroclor-1260 1.7E+02 3.3E-02 -- 1.7E+02 RBC
Arsenic 4.7E+03 1.0E+00 1.2E+01 4.7E+03 RBC

Aroclor-1260 1.7E+02 3.3E-02 -- 1.7E+02 RBC
Arsenic 4.7E+03 1.0E+00 1.2E+01 4.7E+03 RBC

Aroclor-1260 2.5E+01 3.3E-02 -- 2.5E+01 RBC
Arsenic 1.2E+03 1.0E+00 1.2E+01 1.2E+03 RBC

Benzo(a)pyrene 3.9E+01 1.7E-01 -- 3.9E+01 RBC
Aroclor-1260 2.5E+01 3.3E-02 -- 2.5E+01 RBC

Arsenic 1.2E+03 1.0E+00 1.2E+01 1.2E+03 RBC
Surface Soil Aroclor-1260 1.7E+02 3.3E-02 -- 1.7E+02 RBC

Subsurface Soil Aroclor-1260 1.7E+02 3.3E-02 -- 1.7E+02 RBC
Aroclor-1260 1.7E+02 3.3E-02 -- 1.7E+02 RBC

Arsenic 4.7E+03 1.0E+00 1.2E+01 4.7E+03 RBC
Aroclor-1260 1.7E+02 3.3E-02 -- 1.7E+02 RBC

Arsenic 4.7E+03 1.0E+00 1.2E+01 4.7E+03 RBC

Surface Soil

FUTURE ON-SITE 
COMMERCIAL/INDUSTRIAL WORKER

Subsurface Soil

CURRENT AND FUTURE OFF-SITE AND 
FUTURE ON-SITE CONSTRUCTION 

WORKER
Subsurface Soil

CURRENT AND FUTURE ADOLESCENT 
ON-SITE TRESPASSER

Building 100 Hot Spot

CURRENT AND FUTURE ON-SITE 
UTILITY WORKER Subsurface Soil

CURRENT AND FUTURE ADULT 
ON-SITE TRESPASSER

Surface Soil

Subsurface Soil

FUTURE CHILD ON-SITE 
RECREATIONALIST

Surface Soil

Subsurface Soil

FUTURE ADOLESCENT ON-SITE 
RECREATIONALIST

FUTURE ADULT ON-SITE 
RECREATIONALIST

Surface Soil

Subsurface Soil



4 of 4

APPENDIX S-4
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TABLE RAL-1
HUMAN HEALTH REMEDIATION GOALS FOR CHEMICALS OF CONCERN IN SOIL (BASED ON 10-4 TARGET RISK FOR CANCER AND HAZARD INDEX OF 1)

MATTHIESSEN & HEGELER ZINC COMPANY SITE

Exposure Area Exposure Scenario Exposure
Medium Chemical of Concern Risk-Based

Concentration
Laboratory Contract-

Required
Background

Threshold Values
Human Health 
Remediation Basis

CURRENT AND FUTURE ON-SITE 
UTILITY WORKER Surface Soil Arsenic 1.0E+03 1.0E+00 1.2E+01 1.0E+03 RBC

CURRENT AND FUTURE OFF-SITE AND 
FUTURE ON-SITE CONSTRUCTION 

WORKER
Subsurface Soil Arsenic 1.3E+02 1.0E+00 1.2E+01 1.3E+02 RBC

Arsenic 3.5E+01 1.0E+00 1.2E+01 3.5E+01 RBC

Chromium, hexavalent 2.9E+01 1.0E+00 -- 2.9E+01 RBC

Arsenic 2.3E+01 1.0E+00 1.2E+01 2.3E+01 RBC
Cadmium 6.4E+00 5.0E-01 4.1E+00 6.4E+00 RBC

Chromium, hexavalent 1.8E+01 1.0E+00 -- 1.8E+01 RBC
Manganese 8.5E+02 1.5E+00 1.1E+03 1.1E+03 BTV

Zinc 1.4E+03 6.0E+00 4.1E+02 1.4E+03 RBC
FUTURE CHILD ON-SITE 

RECREATIONALIST Surface Soil Arsenic 1.2E+03 1.0E+00 1.2E+01 1.2E+03 RBC

FUTURE ADOLESCENT ON-SITE 
RECREATIONALIST Surface Soil

FUTURE ADULT ON-SITE 
RECREATIONALIST Surface Soil

Notes: Concentrations are in milligram per kilogram.  RBCs are calculated based off of a cancer risk of 10-4.

No chemicals of concern were identified for this exposure scenario.

No chemicals of concern were identified for this exposure scenario.

Off-Site Residential Area
CURRENT AND FUTURE OFF-SITE 

RESIDENT WITHOUT HOME GROWN 
PRODUCE

Surface Soil

CURRENT AND FUTURE OFF-SITE 
RESIDENT WITH HOME GROWN 

PRODUCE
Surface Soil

Off-Site Mixed Use Area
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TABLE RAL-2
HUMAN HEALTH REMEDIATION GOALS FOR CHEMICALS OF CONCERN IN SOIL (BASED ON 10-5 TARGET RISK FOR CANCER AND HAZARD INDEX OF 1)

MATTHIESSEN & HEGELER ZINC COMPANY SITE

Exposure Area Exposure Scenario Exposure
Medium Chemical of Concern Risk-Based 

Concentration

Laboratory Contract-
Required 

Quantitation 
Limit

Background 
Threshold Values

Human Health 
Remediation

Goal
Basis

Aroclor-1248 7.4E+00 3.3E-02 -- 7.4E+00 RBC
Aroclor-1260 7.4E+00 3.3E-02 -- 7.4E+00 RBC

Arsenic 2.6E+01 1.0E+00 1.2E+01 2.6E+01 RBC
Benzo(a)anthracene 2.1E+01 1.7E-01 -- 2.1E+01 RBC

Benzo(a)pyrene 2.1E+00 1.7E-01 -- 2.1E+00 RBC
Benzo(b)fluoranthene 2.1E+01 1.7E-01 -- 2.1E+01 RBC

Dibenzo(a,h)anthracene 2.1E+00 1.7E-01 -- 2.1E+00 RBC
Aroclor-1248 7.4E+00 3.3E-02 -- 7.4E+00 RBC
Aroclor-1260 7.4E+00 3.3E-02 -- 7.4E+00 RBC

Arsenic 2.6E+01 1.0E+00 1.2E+01 2.6E+01 RBC
Benzo(a)anthracene 2.1E+01 1.7E-01 -- 2.1E+01 RBC

Benzo(a)pyrene 2.1E+00 1.7E-01 -- 2.1E+00 RBC
Benzo(b)fluoranthene 2.1E+01 1.7E-01 -- 2.1E+01 RBC

Dibenzo(a,h)anthracene 2.1E+00 1.7E-01 -- 2.1E+00 RBC
Aroclor-1260 3.8E+01 3.3E-02 -- 3.8E+01 RBC

Arsenic 1.0E+02 1.0E+00 1.2E+01 1.0E+02 RBC
Benzo(a)anthracene 1.1E+02 1.7E-01 -- 1.1E+02 RBC

Benzo(a)pyrene 1.1E+01 1.7E-01 -- 1.1E+01 RBC
Benzo(b)fluoranthene 1.1E+02 1.7E-01 -- 1.1E+02 RBC

Cadmium 3.4E+03 5.0E-01 4.1E+00 3.4E+03 RBC
Chromium, hexavalent 2.1E+02 1.0E+00 -- 2.1E+02 RBC

Dibenzo(a,h)anthracene 1.1E+01 1.7E-01 -- 1.1E+01 RBC
Indeno(1,2,3-cd)pyrene 1.1E+02 1.7E-01 -- 1.1E+02 RBC

Antimony 1.2E+02 6.0E+00 1.1E+00 1.2E+02 RBC
Aroclor-1260 4.2E+00 3.3E-02 -- 4.2E+00 RBC

Arsenic 1.3E+02 1.0E+00 1.2E+01 1.3E+02 RBC
Benzo(a)pyrene 8.2E+01 1.7E-01 -- 8.2E+01 RBC

Cadmium 2.6E+02 5.0E-01 4.1E+00 2.6E+02 RBC
Cobalt 8.9E+01 5.0E+00 1.6E+01 8.9E+01 RBC

Manganese 6.8E+03 1.5E+00 1.1E+03 6.8E+03 RBC
Mercury 4.8E+00 1.0E-01 1.0E+00 4.8E+00 RBC
Thallium 3.0E+00 5.0E-01 3.2E+00 3.2E+00 BTV

Zinc 8.9E+04 6.0E+00 4.1E+02 8.9E+04 RBC
Surface Soil

Subsurface Soil
Surface Soil Arsenic 4.7E+02 1.0E+00 1.2E+01 4.7E+02 RBC

Subsurface Soil Arsenic 4.7E+02 1.0E+00 1.2E+01 4.7E+02 RBC
Arsenic 3.1E+02 1.0E+00 1.2E+01 3.1E+02 RBC

Benzo(a)pyrene 3.9E+00 1.7E-01 -- 3.9E+00 RBC
Arsenic 3.1E+02 1.0E+00 1.2E+01 3.1E+02 RBC

Benzo(a)pyrene 3.9E+00 1.7E-01 -- 3.9E+00 RBC
Surface Soil

Subsurface Soil
Surface Soil Arsenic 4.7E+02 1.0E+00 1.2E+01 4.7E+02 RBC

Subsurface Soil Arsenic 4.7E+02 1.0E+00 1.2E+01 4.7E+02 RBC
FUTURE ADULT ON-SITE 

RECREATIONALIST

CURRENT AND FUTURE ADULT 
ON-SITE TRESPASSER

FUTURE CHILD ON-SITE 
RECREATIONALIST

Surface Soil

Subsurface Soil

FUTURE ADOLESCENT ON-SITE 
RECREATIONALIST

No chemicals of concern were identified for this exposure scenario.
No chemicals of concern were identified for this exposure scenario.

Main Plant Area

FUTURE ON-SITE 
COMMERCIAL/INDUSTRIAL WORKER

Surface Soil

Subsurface Soil

CURRENT AND FUTURE ON-SITE 
UTILITY WORKER Subsurface Soil

CURRENT AND FUTURE OFF-SITE AND 
FUTURE ON-SITE CONSTRUCTION 

WORKER
Subsurface Soil

No chemicals of concern were identified for this exposure scenario.CURRENT AND FUTURE ADOLESCENT 
ON-SITE TRESPASSER No chemicals of concern were identified for this exposure scenario.
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TABLE RAL-2
HUMAN HEALTH REMEDIATION GOALS FOR CHEMICALS OF CONCERN IN SOIL (BASED ON 10-5 TARGET RISK FOR CANCER AND HAZARD INDEX OF 1)

MATTHIESSEN & HEGELER ZINC COMPANY SITE

Exposure Area Exposure Scenario Exposure
Medium Chemical of Concern Risk-Based 

Concentration

Laboratory Contract-
Required 

Quantitation 
Limit

Background 
Threshold Values

Human Health 
Remediation

Goal
Basis

Surface Soil Arsenic 2.6E+01 1.0E+00 1.2E+01 2.6E+01 RBC
Subsurface Soil Arsenic 2.6E+01 1.0E+00 1.2E+01 2.6E+01 RBC

CURRENT AND FUTURE ON-SITE 
UTILITY WORKER Subsurface Soil Arsenic 1.0E+02 1.0E+00 1.2E+01 1.0E+02 RBC

Arsenic 1.3E+02 1.0E+00 1.2E+01 1.3E+02 RBC
Cadmium 2.6E+02 5.0E-01 4.1E+00 2.6E+02 RBC

Zinc 8.9E+04 6.0E+00 4.1E+02 8.9E+04 RBC
Surface Soil

Subsurface Soil
Surface Soil

Subsurface Soil
Surface Soil

Subsurface Soil
Surface Soil

Subsurface Soil
Surface Soil

Subsurface Soil
Arsenic 6.1E+00 1.0E+00 1.2E+01 1.2E+01 BTV

Benzo(a)pyrene 1.5E-01 1.7E-01 -- 1.7E-01 PQL
Benzo(b)fluoranthene 1.5E+00 1.7E-01 -- 1.5E+00 RBC

Cadmium 7.0E+01 5.0E-01 4.1E+00 7.0E+01 RBC
Chromium, hexavalent 2.9E+00 1.0E+00 -- 2.9E+00 RBC

Antimony 7.9E+00 6.0E+00 1.1E+00 7.9E+00 RBC
Arsenic 2.3E+00 1.0E+00 1.2E+01 1.2E+01 BTV

Benzo(a)anthracene 4.1E-01 1.7E-01 -- 4.1E-01 RBC
Benzo(a)pyrene 5.4E-02 1.7E-01 -- 1.7E-01 PQL

Benzo(b)fluoranthene 1.1E-01 1.7E-01 -- 1.7E-01 PQL
Cadmium 6.4E+00 5.0E-01 4.1E+00 6.4E+00 RBC

Chromium, hexavalent 1.8E+00 1.0E+00 -- 1.8E+00 RBC
Copper 1.2E+02 2.5E+00 2.4E+01 1.2E+02 RBC

Zinc 1.4E+03 6.0E+00 4.1E+02 1.4E+03 RBC
Arsenic 6.1E+00 1.0E+00 1.2E+01 1.2E+01 BTV

Benzo(a)pyrene 1.5E-01 1.7E-01 -- 1.7E-01 PQL
Benzo(b)fluoranthene 1.5E+00 1.7E-01 -- 1.5E+00 RBC

Cadmium 7.0E+01 5.0E-01 4.1E+00 7.0E+01 RBC
Chromium, hexavalent 2.9E+00 1.0E+00 -- 2.9E+00 RBC

Antimony 7.9E+00 6.0E+00 1.1E+00 7.9E+00 RBC
Arsenic 2.3E+00 1.0E+00 1.2E+01 1.2E+01 BTV

Benzo(a)anthracene 4.1E-01 1.7E-01 -- 4.1E-01 RBC
Benzo(a)pyrene 5.4E-02 1.7E-01 -- 1.7E-01 PQL

Benzo(b)fluoranthene 1.1E-01 1.7E-01 -- 1.7E-01 PQL
Cadmium 6.4E+00 5.0E-01 4.1E+00 6.4E+00 RBC
Copper 1.2E+02 2.5E+00 2.4E+01 1.2E+02 RBC

Chromium, hexavalent 1.8E+00 1.0E+00 -- 1.8E+00 RBC
Manganese 8.5E+02 1.5E+00 1.1E+03 1.1E+03 BTV

Zinc 1.4E+03 6.0E+00 4.1E+02 1.4E+03 RBC

Subsurface Soil

Wooded Area North

CURRENT AND FUTURE OFF-SITE 
RESIDENT WITHOUT HOMEGROWN 

PRODUCE
Surface Soil

CURRENT AND FUTURE OFF-SITE 
RESIDENT WITH HOMEGROWN 

PRODUCE
Surface Soil

CURRENT AND FUTURE OFF-SITE 
RESIDENT WITHOUT HOMEGROWN 

PRODUCE
Subsurface Soil

CURRENT AND FUTURE OFF-SITE 
RESIDENT WITH HOMEGROWN 

PRODUCE

No chemicals of concern were identified for this exposure scenario.
FUTURE ADULT ON-SITE 

RECREATIONALIST
No chemicals of concern were identified for this exposure scenario.
No chemicals of concern were identified for this exposure scenario.

FUTURE ON-SITE 
COMMERCIAL/INDUSTRIAL WORKER

CURRENT AND FUTURE OFF-SITE AND 
FUTURE ON-SITE CONSTRUCTION 

WORKER
Subsurface Soil

No chemicals of concern were identified for this exposure scenario.

CURRENT AND FUTURE ADULT
 ON-SITE TRESPASSER

No chemicals of concern were identified for this exposure scenario.
No chemicals of concern were identified for this exposure scenario.

FUTURE CHILD ON-SITE 
RECREATIONALIST

CURRENT AND FUTURE ADOLESCENT 
ON-SITE TRESPASSER No chemicals of concern were identified for this exposure scenario.

No chemicals of concern were identified for this exposure scenario.
No chemicals of concern were identified for this exposure scenario.

FUTURE ADOLESCENT ON-SITE 
RECREATIONALIST

No chemicals of concern were identified for this exposure scenario.
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TABLE RAL-2
HUMAN HEALTH REMEDIATION GOALS FOR CHEMICALS OF CONCERN IN SOIL (BASED ON 10-5 TARGET RISK FOR CANCER AND HAZARD INDEX OF 1)

MATTHIESSEN & HEGELER ZINC COMPANY SITE

Exposure Area Exposure Scenario Exposure
Medium Chemical of Concern Risk-Based 

Concentration

Laboratory Contract-
Required 

Quantitation 
Limit

Background 
Threshold Values

Human Health 
Remediation

Goal
Basis

Aroclor-1260 7.4E+00 3.3E-02 -- 7.4E+00 RBC
Arsenic 2.6E+01 1.0E+00 1.2E+01 2.6E+01 RBC

Benzo(a)pyrene 2.1E+00 1.7E-01 -- 2.1E+00 RBC
Manganese 2.3E+04 1.5E+00 1.1E+03 2.3E+04 RBC

Thallium 1.0E+01 5.0E-01 3.2E+00 1.0E+01 RBC
Aroclor-1260 7.4E+00 3.3E-02 -- 7.4E+00 RBC

Arsenic 2.6E+01 1.0E+00 1.2E+01 2.6E+01 RBC
Benzo(a)pyrene 2.1E+00 1.7E-01 -- 2.1E+00 RBC

Dibenzo(a,h)anthracene 2.1E+00 1.7E-01 -- 2.1E+00 RBC
Thallium 1.0E+01 5.0E-01 3.2E+00 1.0E+01 RBC

Aroclor-1260 3.8E+01 3.3E-02 -- 3.8E+01 RBC
Arsenic 1.0E+02 1.0E+00 1.2E+01 1.0E+02 RBC

Aroclor-1260 4.2E+00 3.3E-02 -- 4.2E+00 RBC
Arsenic 1.3E+02 1.0E+00 1.2E+01 1.3E+02 RBC

Manganese 7.0E+03 1.5E+00 1.1E+03 7.0E+03 RBC
Thallium 3.0E+00 5.0E-01 3.2E+00 3.2E+00 BTV

Surface Soil Aroclor-1260 1.7E+02 3.3E-02 -- 1.7E+02 RBC
Subsurface Soil Aroclor-1260 1.7E+02 3.3E-02 -- 1.7E+02 RBC

Aroclor-1260 1.0E+02 3.3E-02 -- 1.0E+02 RBC
Arsenic 4.7E+02 1.0E+00 1.2E+01 4.7E+02 RBC

Aroclor-1260 1.0E+02 3.3E-02 -- 1.0E+02 RBC
Arsenic 4.7E+02 1.0E+00 1.2E+01 4.7E+02 RBC

Aroclor-1260 2.5E+01 3.3E-02 -- 2.5E+01 RBC
Arsenic 3.1E+02 1.0E+00 1.2E+01 3.1E+02 RBC

Benzo(a)pyrene 3.9E+00 1.7E-01 -- 3.9E+00 RBC
Aroclor-1260 2.5E+01 3.3E-02 -- 2.5E+01 RBC

Arsenic 3.1E+02 1.0E+00 1.2E+01 3.1E+02 RBC
Surface Soil Aroclor-1260 1.7E+02 3.3E-02 -- 1.7E+02 RBC

Subsurface Soil Aroclor-1260 1.7E+02 3.3E-02 -- 1.7E+02 RBC
Aroclor-1260 1.0E+02 3.3E-02 -- 1.0E+02 RBC

Arsenic 4.7E+02 1.0E+00 1.2E+01 4.7E+02 RBC
Aroclor-1260 1.0E+02 3.3E-02 -- 1.0E+02 RBC

Arsenic 4.7E+02 1.0E+00 1.2E+01 4.7E+02 RBC

Surface Soil

FUTURE ON-SITE 
COMMERCIAL/INDUSTRIAL WORKER

Subsurface Soil

CURRENT AND FUTURE OFF-SITE AND 
FUTURE ON-SITE CONSTRUCTION 

WORKER
Subsurface Soil

CURRENT AND FUTURE ADOLESCENT 
ON-SITE TRESPASSER

Building 100 Hot Spot

CURRENT AND FUTURE ON-SITE 
UTILITY WORKER Subsurface Soil

CURRENT AND FUTURE ADULT 
ON-SITE TRESPASSER

Surface Soil

Subsurface Soil

FUTURE CHILD ON-SITE 
RECREATIONALIST

Surface Soil

Subsurface Soil

FUTURE ADOLESCENT ON-SITE 
RECREATIONALIST

FUTURE ADULT ON-SITE 
RECREATIONALIST

Surface Soil

Subsurface Soil
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TABLE RAL-2
HUMAN HEALTH REMEDIATION GOALS FOR CHEMICALS OF CONCERN IN SOIL (BASED ON 10-5 TARGET RISK FOR CANCER AND HAZARD INDEX OF 1)

MATTHIESSEN & HEGELER ZINC COMPANY SITE

Exposure Area Exposure Scenario Exposure
Medium Chemical of Concern Risk-Based 

Concentration

Laboratory Contract-
Required 

Quantitation 
Limit

Background 
Threshold Values

Human Health 
Remediation

Goal
Basis

Aroclor-1248 7.4E+00 3.3E-02 -- 7.4E+00 RBC
Arsenic 2.6E+01 1.0E+00 1.2E+01 2.6E+01 RBC

Benzo(a)anthracene 2.1E+01 1.7E-01 -- 2.1E+01 RBC
Benzo(a)pyrene 2.1E+00 1.7E-01 -- 2.1E+00 RBC

Benzo(b)fluoranthene 2.1E+01 1.7E-01 -- 2.1E+01 RBC
Cyanide 1.6E+01 2.5E+00 -- 1.6E+01 RBC

Dibenzo(a,h)anthracene 2.1E+00 1.7E-01 -- 2.1E+00 RBC
Indeno(1,2,3-cd)pyrene 2.1E+01 1.7E-01 -- 2.1E+01 RBC

Aroclor-1248 7.4E+00 3.3E-02 -- 7.4E+00 RBC
Arsenic 2.6E+01 1.0E+00 1.2E+01 2.6E+01 RBC

Benzo(a)anthracene 2.1E+01 1.7E-01 -- 2.1E+01 RBC
Benzo(a)pyrene 2.1E+00 1.7E-01 -- 2.1E+00 RBC

Benzo(b)fluoranthene 2.1E+01 1.7E-01 -- 2.1E+01 RBC
Cyanide 1.6E+01 2.5E+00 -- 1.6E+01 RBC

Dibenzo(a,h)anthracene 2.1E+00 1.7E-01 -- 2.1E+00 RBC
Indeno(1,2,3-cd)pyrene 2.1E+01 1.7E-01 -- 2.1E+01 RBC

Trichloroethene 1.7E+01 5.0E-03 -- 1.7E+01 RBC
Aroclor-1248 3.8E+01 3.3E-02 -- 3.8E+01 RBC

Arsenic 1.0E+02 1.0E+00 1.2E+01 1.0E+02 RBC
Benzo(a)anthracene 1.1E+02 1.7E-01 -- 1.1E+02 RBC

Benzo(a)pyrene 1.1E+01 1.7E-01 -- 1.1E+01 RBC
Benzo(b)fluoranthene 1.1E+02 1.7E-01 -- 1.1E+02 RBC

Cyanide 3.4E+02 2.5E+00 -- 3.4E+02 RBC
Dibenzo(a,h)anthracene 1.1E+01 1.7E-01 -- 1.1E+01 RBC
Indeno(1,2,3-cd)pyrene 1.1E+02 1.7E-01 -- 1.1E+02 RBC

Trichloroethene 3.5E+02 5.0E-03 -- 3.5E+02 RBC
Aroclor-1248 4.2E+00 3.3E-02 -- 4.2E+00 RBC

Arsenic 1.3E+02 1.0E+00 1.2E+01 1.3E+02 RBC
Benzo(a)pyrene 8.2E+01 1.7E-01 -- 8.2E+01 RBC

Copper 1.2E+04 2.5E+00 2.4E+01 1.2E+04 RBC
Cyanide 3.0E+00 2.5E+00 -- 3.0E+00 RBC

Trichloroethene 3.2E+00 5.0E-03 -- 3.2E+00 RBC
Zinc 8.9E+04 6.0E+00 4.1E+02 8.9E+04 RBC

Benzo(a)pyrene 3.0E+01 1.7E-01 -- 3.0E+01 RBC
Cyanide 2.3E+02 2.5E+00 -- 2.3E+02 RBC

Benzo(a)pyrene 3.0E+01 1.7E-01 -- 3.0E+01 RBC
Cyanide 2.3E+02 2.5E+00 -- 2.3E+02 RBC

Aroclor-1248 1.0E+02 3.3E-02 -- 1.0E+02 RBC
Benzo(a)pyrene 3.0E+01 1.7E-01 -- 3.0E+01 RBC

Cyanide 4.0E+02 2.5E+00 -- 4.0E+02 RBC
Subsurface Soil Benzo(a)pyrene 3.0E+01 1.7E-01 3.0E+01 RBC

Aroclor-1248 2.5E+01 3.3E-02 -- 2.5E+01 RBC
Benzo(a)anthracene 3.9E+01 1.7E-01 -- 3.9E+01 RBC

Benzo(a)pyrene 3.9E+00 1.7E-01 -- 3.9E+00 RBC
Benzo(b)fluoranthene 3.9E+01 1.7E-01 -- 3.9E+01 RBC

Cyanide 1.7E+02 2.5E+00 -- 1.7E+02 RBC
Dibenzo(a,h)anthracene 3.9E+00 1.7E-01 -- 3.9E+00 RBC
Indeno(1,2,3-cd)pyrene 3.9E+01 1.7E-01 -- 3.9E+01 RBC

Benzo(a)anthracene 3.9E+01 1.7E-01 -- 3.9E+01 RBC
Benzo(a)pyrene 3.9E+00 1.7E-01 -- 3.9E+00 RBC

Benzo(b)fluoranthene 3.9E+01 1.7E-01 -- 3.9E+01 RBC
Cyanide 1.7E+02 2.5E+00 -- 1.7E+02 RBC

Dibenzo(a,h)anthracene 3.9E+00 1.7E-01 -- 3.9E+00 RBC
Benzo(a)pyrene 3.0E+01 1.7E-01 -- 3.0E+01 RBC

Cyanide 2.3E+02 2.5E+00 -- 2.3E+02 RBC
Benzo(a)pyrene 3.0E+01 1.7E-01 -- 3.0E+01 RBC

Cyanide 2.3E+02 2.5E+00 -- 2.3E+02 RBC
Aroclor-1248 1.0E+02 3.3E-02 -- 1.0E+02 RBC

Benzo(a)pyrene 3.0E+01 1.7E-01 -- 3.0E+01 RBC
Cyanide 4.0E+02 2.5E+00 -- 4.0E+02 RBC

Subsurface Soil Benzo(a)pyrene 3.0E+01 1.7E-01 -- 3.0E+01 RBC

Subsurface Soil

FUTURE ON-SITE 
COMMERCIAL/INDUSTRIAL WORKER

Subsurface Soil

Surface Soil

FUTURE CHILD ON-SITE 
RECREATIONALIST

Surface Soil

Subsurface Soil

FUTURE ADULT ON-SITE 
RECREATIONALIST

Rolling Mill Area

Surface Soil

CURRENT AND FUTURE OFF-SITE AND 
FUTURE ON-SITE CONSTRUCTION 

WORKER
Subsurface Soil

CURRENT AND FUTURE ADULT 
ON-SITE TRESPASSER

Subsurface SoilCURRENT AND FUTURE ON-SITE 
UTILITY WORKER

CURRENT AND FUTURE ADOLESCENT 
ON-SITE TRESPASSER

Surface Soil

Subsurface Soil

FUTURE ADOLESCENT ON-SITE 
RECREATIONALIST

Surface Soil

Surface Soil
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TABLE RAL-2
HUMAN HEALTH REMEDIATION GOALS FOR CHEMICALS OF CONCERN IN SOIL (BASED ON 10-5 TARGET RISK FOR CANCER AND HAZARD INDEX OF 1)

MATTHIESSEN & HEGELER ZINC COMPANY SITE

Exposure Area Exposure Scenario Exposure
Medium Chemical of Concern Risk-Based 

Concentration

Laboratory Contract-
Required 

Quantitation 
Limit

Background 
Threshold Values

Human Health 
Remediation

Goal
Basis

CURRENT AND FUTURE ON-SITE 
UTILITY WORKER Surface Soil Arsenic 1.0E+02 1.0E+00 1.2E+01 1.0E+02 RBC

CURRENT AND FUTURE OFF-SITE AND 
FUTURE ON-SITE CONSTRUCTION 

WORKER
Subsurface Soil Arsenic 1.3E+02 1.0E+00 1.2E+01 1.3E+02 RBC

Arsenic 6.3E+00 1.0E+00 1.2E+01 1.2E+01 BTV

Chromium, hexavalent 2.9E+00 1.0E+00 -- 2.9E+00 RBC

Arsenic 2.3E+00 1.0E+00 1.2E+01 1.2E+01 BTV
Cadmium 6.4E+00 5.0E-01 4.1E+00 6.4E+00 RBC

Chromium, hexavalent 1.8E+00 1.0E+00 -- 1.8E+00 RBC
Manganese 8.5E+02 1.5E+00 1.1E+03 1.1E+03 BTV

Zinc 1.4E+03 6.0E+00 4.1E+02 1.4E+03 RBC
FUTURE CHILD ON-SITE 

RECREATIONALIST Surface Soil Arsenic 3.1E+02 1.0E+00 1.2E+01 3.1E+02 RBC

FUTURE ADOLESCENT ON-SITE 
RECREATIONALIST Surface Soil

FUTURE ADULT ON-SITE 
RECREATIONALIST Surface Soil

Notes: Concentrations are in milligram per kilogram.  RBCs are calculated based off of a cancer risk of 10-5.

No chemicals of concern were identified for this exposure scenario.

No chemicals of concern were identified for this exposure scenario.

Off-Site Residential Area
CURRENT AND FUTURE OFF-SITE 

RESIDENT WITHOUT HOME GROWN 
PRODUCE

Surface Soil

CURRENT AND FUTURE OFF-SITE 
RESIDENT WITH HOME GROWN 

PRODUCE
Surface Soil

Off-Site Mixed Use Area
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TABLE RAL-3
HUMAN HEALTH REMEDIATION GOALS FOR CHEMICALS OF CONCERN IN SOIL (BASED ON 10-6 TARGET RISK FOR CANCER AND HAZARD INDEX OF 1)

MATTHIESSEN & HEGELER ZINC COMPANY SITE

Exposure Area Exposure Scenario Exposure
Medium Chemical of Concern Risk-Based 

Concentration

Laboratory Contract-
Required 

Quantitation 
Limit

Background 
Threshold Values

Human Health 
Remediation

Goal
Basis

Aroclor-1248 7.4E-01 3.3E-02 -- 7.4E-01 RBC
Aroclor-1260 7.4E-01 3.3E-02 -- 7.4E-01 RBC

Arsenic 2.6E+00 1.0E+00 1.2E+01 1.2E+01 BTV
Benzo(a)anthracene 2.1E+00 1.7E-01 -- 2.1E+00 RBC

Benzo(a)pyrene 2.1E-01 1.7E-01 -- 2.1E-01 RBC
Benzo(b)fluoranthene 2.1E+00 1.7E-01 -- 2.1E+00 RBC

Dibenzo(a,h)anthracene 2.1E-01 1.7E-01 -- 2.1E-01 RBC
Aroclor-1248 7.4E-01 3.3E-02 -- 7.4E-01 RBC
Aroclor-1260 7.4E-01 3.3E-02 -- 7.4E-01 RBC

Arsenic 2.6E+00 1.0E+00 1.2E+01 1.2E+01 BTV
Benzo(a)anthracene 2.1E+00 1.7E-01 -- 2.1E+00 RBC

Benzo(a)pyrene 2.1E-01 1.7E-01 -- 2.1E-01 RBC
Benzo(b)fluoranthene 2.1E+00 1.7E-01 -- 2.1E+00 RBC

Dibenzo(a,h)anthracene 2.1E-01 1.7E-01 -- 2.1E-01 RBC
Aroclor-1260 3.8E+00 3.3E-02 -- 3.8E+00 RBC

Arsenic 1.0E+01 1.0E+00 1.2E+01 1.2E+01 BTV
Benzo(a)anthracene 1.1E+01 1.7E-01 -- 1.1E+01 RBC

Benzo(a)pyrene 1.1E+00 1.7E-01 -- 1.1E+00 RBC
Benzo(b)fluoranthene 1.1E+01 1.7E-01 -- 1.1E+01 RBC

Cadmium 3.4E+03 5.0E-01 4.1E+00 3.4E+03 RBC
Chromium, hexavalent 2.1E+01 1.0E+00 -- 2.1E+01 RBC

Dibenzo(a,h)anthracene 1.1E+00 1.7E-01 -- 1.1E+00 RBC
Indeno(1,2,3-cd)pyrene 1.1E+01 1.7E-01 -- 1.1E+01 RBC

Antimony 1.2E+02 6.0E+00 1.1E+00 1.2E+02 RBC
Aroclor-1260 4.2E+00 3.3E-02 -- 4.2E+00 RBC

Arsenic 8.1E+01 1.0E+00 1.2E+01 8.1E+01 RBC
Benzo(a)pyrene 8.2E+00 1.7E-01 -- 8.2E+00 RBC

Cadmium 2.6E+02 5.0E-01 4.1E+00 2.6E+02 RBC
Cobalt 8.9E+01 5.0E+00 1.6E+01 8.9E+01 RBC

Manganese 6.8E+03 1.5E+00 1.1E+03 6.8E+03 RBC
Mercury 4.8E+00 1.0E-01 1.0E+00 4.8E+00 RBC
Thallium 3.0E+00 5.0E-01 3.2E+00 3.2E+00 BTV

Zinc 8.9E+04 6.0E+00 4.1E+02 8.9E+04 RBC
Surface Soil

Subsurface Soil
Surface Soil Arsenic 4.7E+01 1.0E+00 1.2E+01 4.7E+01 RBC

Subsurface Soil Arsenic 4.7E+01 1.0E+00 1.2E+01 4.7E+01 RBC
Arsenic 3.1E+01 1.0E+00 1.2E+01 ` FALSE

Benzo(a)pyrene 3.9E-01 1.7E-01 -- 3.9E-01 RBC
Arsenic 3.1E+01 1.0E+00 1.2E+01 3.1E+01 RBC

Benzo(a)pyrene 3.9E-01 1.7E-01 -- 3.9E-01 RBC
Surface Soil

Subsurface Soil
Surface Soil Arsenic 4.7E+01 1.0E+00 1.2E+01 4.7E+01 RBC

Subsurface Soil Arsenic 4.7E+01 1.0E+00 1.2E+01 4.7E+01 RBC

CURRENT AND FUTURE ADULT 
ON-SITE TRESPASSER

Surface Soil

No chemicals of concern were identified for this exposure scenario.

CURRENT AND FUTURE OFF-SITE AND 
FUTURE ON-SITE CONSTRUCTION 

WORKER
Subsurface Soil

No chemicals of concern were identified for this exposure scenario.
No chemicals of concern were identified for this exposure scenario.

FUTURE ADOLESCENT ON-SITE 
RECREATIONALIST

Subsurface Soil

FUTURE ON-SITE 
COMMERCIAL/INDUSTRIAL WORKER

Subsurface SoilCURRENT AND FUTURE ON-SITE 
UTILITY WORKER

Main Plant Area

FUTURE ADULT ON-SITE 
RECREATIONALIST

FUTURE CHILD ON-SITE 
RECREATIONALIST

Surface Soil

Subsurface Soil

CURRENT AND FUTURE ADOLESCENT 
ON-SITE TRESPASSER No chemicals of concern were identified for this exposure scenario.
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TABLE RAL-3
HUMAN HEALTH REMEDIATION GOALS FOR CHEMICALS OF CONCERN IN SOIL (BASED ON 10-6 TARGET RISK FOR CANCER AND HAZARD INDEX OF 1)

MATTHIESSEN & HEGELER ZINC COMPANY SITE

Exposure Area Exposure Scenario Exposure
Medium Chemical of Concern Risk-Based 

Concentration

Laboratory Contract-
Required 

Quantitation 
Limit

Background 
Threshold Values

Human Health 
Remediation

Goal
Basis

Surface Soil Arsenic 2.6E+00 1.0E+00 1.2E+01 1.2E+01 BTV
Subsurface Soil Arsenic 2.6E+00 1.0E+00 1.2E+01 1.2E+01 BTV

CURRENT AND FUTURE ON-SITE 
UTILITY WORKER Subsurface Soil Arsenic 1.0E+01 1.0E+00 1.2E+01 1.2E+01 BTV

Arsenic 8.1E+01 1.0E+00 1.2E+01 8.1E+01 RBC
Cadmium 2.6E+02 5.0E-01 4.1E+00 2.6E+02 RBC

Zinc 8.9E+04 6.0E+00 4.1E+02 8.9E+04 RBC
Surface Soil

Subsurface Soil
Surface Soil

Subsurface Soil
Surface Soil

Subsurface Soil
Surface Soil

Subsurface Soil
Surface Soil

Subsurface Soil
Arsenic 6.1E-01 1.0E+00 1.2E+01 1.2E+01 BTV

Benzo(a)pyrene 1.5E-02 1.7E-01 -- 1.7E-01 PQL
Benzo(b)fluoranthene 1.5E-01 1.7E-01 -- 1.7E-01 PQL

Cadmium 7.0E+01 5.0E-01 4.1E+00 7.0E+01 RBC
Chromium, hexavalent 2.9E-01 1.0E+00 -- 1.0E+00 PQL

Antimony 7.9E+00 6.0E+00 1.1E+00 7.9E+00 RBC
Arsenic 2.3E-01 1.0E+00 1.2E+01 1.2E+01 BTV

Benzo(a)anthracene 4.1E-02 1.7E-01 -- 1.7E-01 PQL
Benzo(a)pyrene 5.4E-03 1.7E-01 -- 1.7E-01 PQL

Benzo(b)fluoranthene 1.1E-02 1.7E-01 -- 1.7E-01 PQL
Cadmium 6.4E+00 5.0E-01 4.1E+00 6.4E+00 RBC

Chromium, hexavalent 1.8E-01 1.0E+00 -- 1.0E+00 PQL
Copper 1.2E+02 2.5E+00 2.4E+01 1.2E+02 RBC

Zinc 1.4E+03 6.0E+00 4.1E+02 1.4E+03 RBC
Arsenic 6.1E-01 1.0E+00 1.2E+01 1.2E+01 BTV

Benzo(a)pyrene 1.5E-02 1.7E-01 -- 1.7E-01 PQL
Benzo(b)fluoranthene 1.5E-01 1.7E-01 -- 1.7E-01 PQL

Cadmium 7.0E+01 5.0E-01 4.1E+00 7.0E+01 RBC
Chromium, hexavalent 2.9E-01 1.0E+00 -- 1.0E+00 PQL

Antimony 7.9E+00 6.0E+00 1.1E+00 7.9E+00 RBC
Arsenic 2.3E-01 1.0E+00 1.2E+01 1.2E+01 BTV

Benzo(a)anthracene 4.1E-02 1.7E-01 -- 1.7E-01 PQL
Benzo(a)pyrene 5.4E-03 1.7E-01 -- 1.7E-01 PQL

Benzo(b)fluoranthene 1.1E-02 1.7E-01 -- 1.7E-01 PQL
Cadmium 6.4E+00 5.0E-01 4.1E+00 6.4E+00 RBC
Copper 1.2E+02 2.5E+00 2.4E+01 1.2E+02 RBC

Chromium, hexavalent 1.8E-01 1.0E+00 -- 1.0E+00 PQL
Manganese 8.5E+02 1.5E+00 1.1E+03 1.1E+03 BTV

Zinc 1.4E+03 6.0E+00 4.1E+02 1.4E+03 RBC

Subsurface Soil

Wooded Area North

FUTURE ON-SITE 
COMMERCIAL/INDUSTRIAL WORKER

CURRENT AND FUTURE ADULT
 ON-SITE TRESPASSER
FUTURE CHILD ON-SITE 

RECREATIONALIST
FUTURE ADOLESCENT ON-SITE 

RECREATIONALIST
FUTURE ADULT ON-SITE 

RECREATIONALIST

CURRENT AND FUTURE OFF-SITE 
RESIDENT WITH HOMEGROWN 

PRODUCE

CURRENT AND FUTURE OFF-SITE AND 
FUTURE ON-SITE CONSTRUCTION 

WORKER
CURRENT AND FUTURE ADOLESCENT 

ON-SITE TRESPASSER
No chemicals of concern were identified for this exposure scenario.

No chemicals of concern were identified for this exposure scenario.
No chemicals of concern were identified for this exposure scenario.

Surface Soil

CURRENT AND FUTURE OFF-SITE 
RESIDENT WITH HOMEGROWN 

PRODUCE
Surface Soil

Subsurface Soil

No chemicals of concern were identified for this exposure scenario.
No chemicals of concern were identified for this exposure scenario.

No chemicals of concern were identified for this exposure scenario.

CURRENT AND FUTURE OFF-SITE 
RESIDENT WITHOUT HOMEGROWN 

PRODUCE
Subsurface Soil

CURRENT AND FUTURE OFF-SITE 
RESIDENT WITHOUT HOMEGROWN 

PRODUCE

No chemicals of concern were identified for this exposure scenario.

No chemicals of concern were identified for this exposure scenario.

No chemicals of concern were identified for this exposure scenario.
No chemicals of concern were identified for this exposure scenario.
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TABLE RAL-3
HUMAN HEALTH REMEDIATION GOALS FOR CHEMICALS OF CONCERN IN SOIL (BASED ON 10-6 TARGET RISK FOR CANCER AND HAZARD INDEX OF 1)

MATTHIESSEN & HEGELER ZINC COMPANY SITE

Exposure Area Exposure Scenario Exposure
Medium Chemical of Concern Risk-Based 

Concentration

Laboratory Contract-
Required 

Quantitation 
Limit

Background 
Threshold Values

Human Health 
Remediation

Goal
Basis

Aroclor-1260 7.4E-01 3.3E-02 -- 7.4E-01 RBC
Arsenic 2.6E+00 1.0E+00 1.2E+01 1.2E+01 BTV

Benzo(a)pyrene 2.1E-01 1.7E-01 -- 2.1E-01 RBC
Manganese 2.3E+04 1.5E+00 1.1E+03 2.3E+04 RBC

Thallium 1.0E+01 5.0E-01 3.2E+00 1.0E+01 RBC
Aroclor-1260 7.4E-01 3.3E-02 -- 7.4E-01 RBC

Arsenic 2.6E+00 1.0E+00 1.2E+01 1.2E+01 BTV
Benzo(a)pyrene 2.1E-01 1.7E-01 -- 2.1E-01 RBC

Dibenzo(a,h)anthracene 2.1E-01 1.7E-01 -- 2.1E-01 RBC
Thallium 1.0E+01 5.0E-01 3.2E+00 1.0E+01 RBC

Aroclor-1260 3.8E+00 3.3E-02 -- 3.8E+00 RBC
Arsenic 1.0E+01 1.0E+00 1.2E+01 1.2E+01 BTV

Aroclor-1260 4.2E+00 3.3E-02 -- 4.2E+00 RBC
Arsenic 8.1E+01 1.0E+00 1.2E+01 8.1E+01 RBC

Manganese 7.0E+03 1.5E+00 1.1E+03 7.0E+03 RBC
Thallium 3.0E+00 5.0E-01 3.2E+00 3.2E+00 BTV

Surface Soil Aroclor-1260 3.0E+01 3.3E-02 -- 3.0E+01 RBC
Subsurface Soil Aroclor-1260 3.0E+01 3.3E-02 -- 3.0E+01 RBC

Aroclor-1260 1.0E+01 3.3E-02 -- 1.0E+01 RBC
Arsenic 4.7E+01 1.0E+00 1.2E+01 4.7E+01 RBC

Aroclor-1260 1.0E+01 3.3E-02 -- 1.0E+01 RBC
Arsenic 4.7E+01 1.0E+00 1.2E+01 4.7E+01 RBC

Aroclor-1260 7.2E+00 3.3E-02 -- 7.2E+00 RBC
Arsenic 3.1E+01 1.0E+00 1.2E+01 3.1E+01 RBC

Benzo(a)pyrene 3.9E-01 1.7E-01 -- 3.9E-01 RBC
Aroclor-1260 7.2E+00 3.3E-02 -- 7.2E+00 RBC

Arsenic 3.1E+01 1.0E+00 1.2E+01 3.1E+01 RBC
Surface Soil Aroclor-1260 3.0E+01 3.3E-02 -- 3.0E+01 RBC

Subsurface Soil Aroclor-1260 3.0E+01 3.3E-02 -- 3.0E+01 RBC
Aroclor-1260 1.0E+01 3.3E-02 -- 1.0E+01 RBC

Arsenic 4.7E+01 1.0E+00 1.2E+01 4.7E+01 RBC
Aroclor-1260 1.0E+01 3.3E-02 -- 1.0E+01 RBC

Arsenic 4.7E+01 1.0E+00 1.2E+01 4.7E+01 RBC
Subsurface Soil

Surface Soil

Building 100 Hot Spot

CURRENT AND FUTURE ON-SITE 
UTILITY WORKER Subsurface Soil

FUTURE ADULT ON-SITE 
RECREATIONALIST

CURRENT AND FUTURE ADOLESCENT 
ON-SITE TRESPASSER

CURRENT AND FUTURE ADULT 
ON-SITE TRESPASSER Subsurface Soil

Surface Soil

FUTURE CHILD ON-SITE 
RECREATIONALIST

Surface Soil

Subsurface Soil

FUTURE ADOLESCENT ON-SITE 
RECREATIONALIST

Surface Soil

FUTURE ON-SITE 
COMMERCIAL/INDUSTRIAL WORKER

Subsurface Soil

CURRENT AND FUTURE OFF-SITE AND 
FUTURE ON-SITE CONSTRUCTION 

WORKER
Subsurface Soil
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TABLE RAL-3
HUMAN HEALTH REMEDIATION GOALS FOR CHEMICALS OF CONCERN IN SOIL (BASED ON 10-6 TARGET RISK FOR CANCER AND HAZARD INDEX OF 1)

MATTHIESSEN & HEGELER ZINC COMPANY SITE

Exposure Area Exposure Scenario Exposure
Medium Chemical of Concern Risk-Based 

Concentration

Laboratory Contract-
Required 

Quantitation 
Limit

Background 
Threshold Values

Human Health 
Remediation

Goal
Basis

Aroclor-1248 7.4E-01 3.3E-02 -- 7.4E-01 RBC
Arsenic 2.6E+00 1.0E+00 1.2E+01 1.2E+01 BTV

Benzo(a)anthracene 2.1E+00 1.7E-01 -- 2.1E+00 RBC
Benzo(a)pyrene 2.1E-01 1.7E-01 -- 2.1E-01 RBC

Benzo(b)fluoranthene 2.1E+00 1.7E-01 -- 2.1E+00 RBC
Cyanide 1.6E+01 2.5E+00 -- 1.6E+01 RBC

Dibenzo(a,h)anthracene 2.1E-01 1.7E-01 -- 2.1E-01 RBC
Indeno(1,2,3-cd)pyrene 2.1E+00 1.7E-01 -- 2.1E+00 RBC

Aroclor-1248 7.4E-01 3.3E-02 -- 7.4E-01 RBC
Arsenic 2.6E+00 1.0E+00 1.2E+01 1.2E+01 BTV

Benzo(a)anthracene 2.1E+00 1.7E-01 -- 2.1E+00 RBC
Benzo(a)pyrene 2.1E-01 1.7E-01 -- 2.1E-01 RBC

Benzo(b)fluoranthene 2.1E+00 1.7E-01 -- 2.1E+00 RBC
Cyanide 1.6E+01 2.5E+00 -- 1.6E+01 RBC

Dibenzo(a,h)anthracene 2.1E-01 1.7E-01 -- 2.1E-01 RBC
Indeno(1,2,3-cd)pyrene 2.1E+00 1.7E-01 -- 2.1E+00 RBC

Trichloroethene 5.4E+00 5.0E-03 -- 5.4E+00 RBC
Aroclor-1248 3.8E+00 3.3E-02 -- 3.8E+00 RBC

Arsenic 1.0E+01 1.0E+00 1.2E+01 1.2E+01 BTV
Benzo(a)anthracene 1.1E+01 1.7E-01 -- 1.1E+01 RBC

Benzo(a)pyrene 1.1E+00 1.7E-01 -- 1.1E+00 RBC
Benzo(b)fluoranthene 1.1E+01 1.7E-01 -- 1.1E+01 RBC

Cyanide 3.4E+02 2.5E+00 -- 3.4E+02 RBC
Dibenzo(a,h)anthracene 1.1E+00 1.7E-01 -- 1.1E+00 RBC
Indeno(1,2,3-cd)pyrene 1.1E+01 1.7E-01 -- 1.1E+01 RBC

Trichloroethene 9.1E+01 5.0E-03 -- 9.1E+01 RBC
Aroclor-1248 4.2E+00 3.3E-02 -- 4.2E+00 RBC

Arsenic 8.1E+01 1.0E+00 1.2E+01 8.1E+01 RBC
Benzo(a)pyrene 8.2E+00 1.7E-01 -- 8.2E+00 RBC

Copper 1.2E+04 2.5E+00 2.4E+01 1.2E+04 RBC
Cyanide 3.0E+00 2.5E+00 -- 3.0E+00 RBC

Trichloroethene 3.2E+00 5.0E-03 -- 3.2E+00 RBC
Zinc 8.9E+04 6.0E+00 4.1E+02 8.9E+04 RBC

Benzo(a)pyrene 3.0E+00 1.7E-01 -- 3.0E+00 RBC
Cyanide 2.3E+02 2.5E+00 -- 2.3E+02 RBC

Benzo(a)pyrene 3.0E+00 1.7E-01 -- 3.0E+00 RBC
Cyanide 2.3E+02 2.5E+00 -- 2.3E+02 RBC

Aroclor-1248 1.0E+01 3.3E-02 -- 1.0E+01 RBC
Benzo(a)pyrene 3.0E+00 1.7E-01 -- 3.0E+00 RBC

Cyanide 4.0E+02 2.5E+00 -- 4.0E+02 RBC
Subsurface Soil Benzo(a)pyrene 3.0E+00 1.7E-01 3.0E+00 RBC

Aroclor-1248 7.2E+00 3.3E-02 -- 7.2E+00 RBC
Benzo(a)anthracene 3.9E+00 1.7E-01 -- 3.9E+00 RBC

Benzo(a)pyrene 3.9E-01 1.7E-01 -- 3.9E-01 RBC
Benzo(b)fluoranthene 3.9E+00 1.7E-01 -- 3.9E+00 RBC

Cyanide 1.7E+02 2.5E+00 -- 1.7E+02 RBC
Dibenzo(a,h)anthracene 3.9E-01 1.7E-01 -- 3.9E-01 RBC
Indeno(1,2,3-cd)pyrene 3.9E+00 1.7E-01 -- 3.9E+00 RBC

Benzo(a)anthracene 3.9E+00 1.7E-01 -- 3.9E+00 RBC
Benzo(a)pyrene 3.9E-01 1.7E-01 -- 3.9E-01 RBC

Benzo(b)fluoranthene 3.9E+00 1.7E-01 -- 3.9E+00 RBC
Cyanide 1.7E+02 2.5E+00 -- 1.7E+02 RBC

Dibenzo(a,h)anthracene 3.9E-01 1.7E-01 -- 3.9E-01 RBC
Benzo(a)pyrene 3.0E+00 1.7E-01 -- 3.0E+00 RBC

Cyanide 2.3E+02 2.5E+00 -- 2.3E+02 RBC
Benzo(a)pyrene 3.0E+00 1.7E-01 -- 3.0E+00 RBC

Cyanide 2.3E+02 2.5E+00 -- 2.3E+02 RBC
Aroclor-1248 1.0E+01 3.3E-02 -- 1.0E+01 RBC

Benzo(a)pyrene 3.0E+00 1.7E-01 -- 3.0E+00 RBC
Cyanide 4.0E+02 2.5E+00 -- 4.0E+02 RBC

Subsurface Soil Benzo(a)pyrene 3.0E+00 1.7E-01 -- 3.0E+00 RBC

FUTURE ADOLESCENT ON-SITE 
RECREATIONALIST

Surface Soil

Subsurface Soil

FUTURE ON-SITE 
COMMERCIAL/INDUSTRIAL WORKER

Subsurface Soil

Subsurface SoilCURRENT AND FUTURE ON-SITE 
UTILITY WORKER

CURRENT AND FUTURE ADOLESCENT 
ON-SITE TRESPASSER

Surface Soil

Subsurface Soil

Surface Soil

Rolling Mill Area

FUTURE CHILD ON-SITE 
RECREATIONALIST

Surface Soil

Subsurface Soil

FUTURE ADULT ON-SITE 
RECREATIONALIST

Surface Soil

Surface Soil

CURRENT AND FUTURE ADULT 
ON-SITE TRESPASSER

Subsurface Soil
CURRENT AND FUTURE OFF-SITE AND 

FUTURE ON-SITE CONSTRUCTION 
WORKER



5 of 5

APPENDIX S-4
REMEDIAL ACTION LEVEL BACKUP

TABLE RAL-3
HUMAN HEALTH REMEDIATION GOALS FOR CHEMICALS OF CONCERN IN SOIL (BASED ON 10-6 TARGET RISK FOR CANCER AND HAZARD INDEX OF 1)

MATTHIESSEN & HEGELER ZINC COMPANY SITE

Exposure Area Exposure Scenario Exposure
Medium Chemical of Concern Risk-Based 

Concentration

Laboratory Contract-
Required 

Quantitation 
Limit

Background 
Threshold Values

Human Health 
Remediation

Goal
Basis

CURRENT AND FUTURE ON-SITE 
UTILITY WORKER Surface Soil Arsenic 1.0E+01 1.0E+00 1.2E+01 1.2E+01 BTV

CURRENT AND FUTURE OFF-SITE AND 
FUTURE ON-SITE CONSTRUCTION 

WORKER
Subsurface Soil Arsenic 8.1E+01 1.0E+00 1.2E+01 8.1E+01 RBC

Arsenic 6.3E-01 1.0E+00 1.2E+01 1.2E+01 BTV

Chromium, hexavalent 2.9E-01 1.0E+00 -- 1.0E+00 PQL

Arsenic 2.3E-01 1.0E+00 1.2E+01 1.2E+01 BTV
Cadmium 6.4E+00 5.0E-01 4.1E+00 6.4E+00 RBC

Chromium, hexavalent 1.8E-01 1.0E+00 -- 1.0E+00 PQL
Manganese 8.5E+02 1.5E+00 1.1E+03 1.1E+03 BTV

Zinc 1.4E+03 6.0E+00 4.1E+02 1.4E+03 RBC
FUTURE CHILD ON-SITE 

RECREATIONALIST Surface Soil Arsenic 3.1E+01 1.0E+00 1.2E+01 3.1E+01 RBC

FUTURE ADOLESCENT ON-SITE 
RECREATIONALIST Surface Soil

FUTURE ADULT ON-SITE 
RECREATIONALIST Surface Soil

Notes: Concentrations are in milligram per kilogram.  RBCs are calculated based off of a cancer risk of 10-6.

Off-Site Mixed Use Area

Off-Site Residential Area

CURRENT AND FUTURE OFF-SITE 
RESIDENT WITH HOME GROWN 

PRODUCE
Surface Soil

No chemicals of concern were identified for this exposure scenario.

CURRENT AND FUTURE OFF-SITE 
RESIDENT WITHOUT HOME GROWN 

PRODUCE
Surface Soil

No chemicals of concern were identified for this exposure scenario.
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APPENDIX S-5
REMEDIAL ACTION LEVEL BACKUP

TABLE GWRAL-1
HUMAN HEALTH REMEDIATION GOALS FOR CHEMICALS OF CONCERN IN GROUNDWATER (BASED ON 10-4 TARGET RISK FOR CANCER)

MATTHIESSEN & HEGELER ZINC COMPANY SITE

Exposure Area Exposure Scenario Exposure
Medium Chemical of Concern Risk-Based 

Concentration
Maximum 

Contaminant Level

Laboratory Contract-
Required 

Quantitation 
Limit

Human Health 
Remediation

Goal
Basis

Trichloroethene 2.2E+02 5.0E+00 5.0E-01 2.2E+02 RBC
Vinyl chloride 1.6E+03 2.0E+00 5.0E-01 1.6E+03 RBC

Groundwater�at MW-31
Groundwater at MW-04 Trichloroethene 7.7E+01 5.0E+00 5.0E-01 7.7E+01 RBC
Groundwater at MW-31
Groundwater at MW-04
Groundwater at MW-31
Groundwater at MW-04
Groundwater at MW-31
Groundwater at MW-04
Groundwater at MW-31

Future Child On-Site Recreationalist Groundwater

Future Adolescent On-Site Recreationalist Groundwater

Future Adult On-Site Recreationalist Groundwater
Groundwater� at MW-15
Groundwater �at MW-22
Groundwater� at MW-15
Groundwater �at MW-22
Groundwater� at MW-15
Groundwater �at MW-22
Groundwater at MW-15
Groundwater at MW-22
Groundwater at MW-15
Groundwater at MW-22

Future Child On-Site Recreationalist Groundwater

Future Adolescent On-Site Recreationalist Groundwater

Future Adult On-Site Recreationalist Groundwater
Groundwater at MW-15

Chloroform 1.4E+02 -- 5.0E-01 1.4E+02 RBC
Naphthalene 8.2E+01 -- 1.0E-01 8.2E+01 RBC

Building 100 Hot Spot Future On-Site Commercial/Industrial 
Worker Groundwater

No chemicals of concern were identified for this exposure scenario.

No chemicals of concern were identified for this exposure scenario.

No chemicals of concern were identified for this exposure scenario.

No chemicals of concern were identified for this exposure scenario.

No chemicals of concern were identified for this exposure scenario.

No chemicals of concern were identified for this exposure scenario.
No chemicals of concern were identified for this exposure scenario.

No chemicals of concern were identified for this exposure scenario.

No chemicals of concern were identified for this exposure scenario.

No chemicals of concern were identified for this exposure scenario.

No chemicals of concern were identified for this exposure scenario.
No chemicals of concern were identified for this exposure scenario.
No chemicals of concern were identified for this exposure scenario.

Current And Future Adolescent On-Site 
Trespasser

Current And Future Adult On-Site 
Trespasser

No chemicals of concern were identified for this exposure scenario.

No chemicals of concern were identified for this exposure scenario.

Wooded Area North

Current And Future On-Site Utility Worker
No chemicals of concern were identified for this exposure scenario.
No chemicals of concern were identified for this exposure scenario.

Current And Future Off-Site And Future 
On-Site Construction Worker

No chemicals of concern were identified for this exposure scenario.

Current And Future Off-Site Resident Groundwater at MW-22

Future On-Site Commercial/Industrial 
Worker

No chemicals of concern were identified for this exposure scenario.

No chemicals of concern were identified for this exposure scenario.
Main Plant Area

Future On-Site Commercial/Industrial 
Worker

Groundwater �at MW-04

Current And Future On-Site Utility Worker
No chemicals of concern were identified for this exposure scenario.

Current And Future Off-Site And Future 
On-Site Construction Worker

No chemicals of concern were identified for this exposure scenario.

Current And Future Adolescent On-Site 
Trespasser

No chemicals of concern were identified for this exposure scenario.
No chemicals of concern were identified for this exposure scenario.

Current And Future Adult On-Site 
Trespasser

No chemicals of concern were identified for this exposure scenario.

No chemicals of concern were identified for this exposure scenario.

1 of 2



APPENDIX S-5
REMEDIAL ACTION LEVEL BACKUP

TABLE GWRAL-1
HUMAN HEALTH REMEDIATION GOALS FOR CHEMICALS OF CONCERN IN GROUNDWATER (BASED ON 10-4 TARGET RISK FOR CANCER)

MATTHIESSEN & HEGELER ZINC COMPANY SITE

Exposure Area Exposure Scenario Exposure
Medium Chemical of Concern Risk-Based 

Concentration
Maximum 

Contaminant Level

Laboratory Contract-
Required 

Quantitation 
Limit

Human Health 
Remediation

Goal
Basis

Groundwater - Default Future 
Industrial Trichloroethene 1.5E+02 5.0E+00 5.0E-01 1.5E+02 RBC

Groundwater - Future Office 
Southwest Trichloroethene 1.4E+02 5.0E+00 5.0E-01 1.4E+02 RBC

Groundwater - Future East 
Warehouse

Groundwater - Future West 
Warehouse

Groundwater at MW-29
Groundwater at MW-30

Current And Future Off-Site And Future 
On-Site Construction Worker Groundwater Trichloroethene 1.3E+02 5.0E+00 5.0E-01 1.3E+02 RBC

Current And Future Adolescent On-Site 
Trespasser Groundwater

Current And Future Adult On-Site 
Trespasser Groundwater

Future Child On-Site Recreationalist Groundwater

Future Adolescent On-Site Recreationalist Groundwater

Future Adult On-Site Recreationalist Groundwater

Notes: Concentrations are in microgram per liter  RBCs are calculated based off of a cancer risk of 10-4.

No chemicals of concern were identified for this exposure scenario.

No chemicals of concern were identified for this exposure scenario.

No chemicals of concern were identified for this exposure scenario.

Rolling Mill Area

Future On-Site Commercial/Industrial 
Worker

Current And Future On-Site Utility Worker
No chemicals of concern were identified for this exposure scenario.

No chemicals of concern were identified for this exposure scenario.

No chemicals of concern were identified for this exposure scenario.

No chemicals of concern were identified for this exposure scenario.

No chemicals of concern were identified for this exposure scenario.

No chemicals of concern were identified for this exposure scenario.

2 of 2



APPENDIX S-5
REMEDIAL ACTION LEVEL BACKUP

TABLE GWRAL-2
HUMAN HEALTH REMEDIATION GOALS FOR CHEMICALS OF CONCERN IN GROUNDWATER (BASED ON 10-5 TARGET RISK FOR CANCER)

MATTHIESSEN & HEGELER ZINC COMPANY SITE

Exposure Area Exposure Scenario Exposure
Medium Chemical of Concern Risk-Based 

Concentration
Maximum 

Contaminant Level

Laboratory Contract-
Required 

Quantitation 
Limit

Human Health 
Remediation

Goal
Basis

Trichloroethene 2.2E+02 5.0E+00 5.0E-01 2.2E+02 RBC
Vinyl chloride 1.6E+03 2.0E+00 5.0E-01 1.6E+03 RBC

Groundwater�at MW-31
Groundwater at MW-04
Groundwater at MW-31
Groundwater at MW-04 Trichloroethene 7.7E+01 5.0E+00 5.0E-01 7.7E+01 RBC
Groundwater at MW-31
Groundwater at MW-04
Groundwater at MW-31
Groundwater at MW-04
Groundwater at MW-31

Future Child On-Site Recreationalist Groundwater

Future Adolescent On-Site Recreationalist Groundwater

Future Adult On-Site Recreationalist Groundwater
Groundwater� at MW-15
Groundwater �at MW-22
Groundwater� at MW-15
Groundwater �at MW-22
Groundwater� at MW-15
Groundwater �at MW-22
Groundwater at MW-15
Groundwater at MW-22
Groundwater at MW-15
Groundwater at MW-22

Future Child On-Site Recreationalist Groundwater

Future Adolescent On-Site Recreationalist Groundwater

Future Adult On-Site Recreationalist Groundwater
Groundwater at MW-15

Chloroform 4.3E+01 -- 5.0E-01 4.3E+01 RBC
Naphthalene 8.2E+01 -- 1.0E-01 8.2E+01 RBC

Building 100 Hot Spot Future On-Site Commercial/Industrial 
Worker Groundwater

No chemicals of concern were identified for this exposure scenario.

No chemicals of concern were identified for this exposure scenario.
No chemicals of concern were identified for this exposure scenario.

No chemicals of concern were identified for this exposure scenario.

No chemicals of concern were identified for this exposure scenario.

No chemicals of concern were identified for this exposure scenario.

No chemicals of concern were identified for this exposure scenario.

No chemicals of concern were identified for this exposure scenario.

No chemicals of concern were identified for this exposure scenario.

No chemicals of concern were identified for this exposure scenario.
No chemicals of concern were identified for this exposure scenario.
No chemicals of concern were identified for this exposure scenario.

Current And Future Adult On-Site 
Trespasser

Current And Future Adolescent On-Site 
Trespasser

No chemicals of concern were identified for this exposure scenario.

No chemicals of concern were identified for this exposure scenario.

No chemicals of concern were identified for this exposure scenario.

No chemicals of concern were identified for this exposure scenario.

Main Plant Area

Future On-Site Commercial/Industrial 
Worker

Groundwater �at MW-04

Current And Future On-Site Utility Worker
No chemicals of concern were identified for this exposure scenario.
No chemicals of concern were identified for this exposure scenario.

Current And Future Off-Site And Future 
On-Site Construction Worker No chemicals of concern were identified for this exposure scenario.

Current And Future Adolescent On-Site 
Trespasser

No chemicals of concern were identified for this exposure scenario.
No chemicals of concern were identified for this exposure scenario.

Current And Future Adult On-Site 
Trespasser

No chemicals of concern were identified for this exposure scenario.
No chemicals of concern were identified for this exposure scenario.

Current And Future Off-Site Resident

Wooded Area North

Current And Future Off-Site And Future 
On-Site Construction Worker

No chemicals of concern were identified for this exposure scenario.

Groundwater at MW-22

Current And Future On-Site Utility Worker
No chemicals of concern were identified for this exposure scenario.
No chemicals of concern were identified for this exposure scenario.

Future On-Site Commercial/Industrial 
Worker

1 of 2



APPENDIX S-5
REMEDIAL ACTION LEVEL BACKUP

TABLE GWRAL-2
HUMAN HEALTH REMEDIATION GOALS FOR CHEMICALS OF CONCERN IN GROUNDWATER (BASED ON 10-5 TARGET RISK FOR CANCER)

MATTHIESSEN & HEGELER ZINC COMPANY SITE

Exposure Area Exposure Scenario Exposure
Medium Chemical of Concern Risk-Based 

Concentration
Maximum 

Contaminant Level

Laboratory Contract-
Required 

Quantitation 
Limit

Human Health 
Remediation

Goal
Basis

Groundwater - Default Future 
Industrial Trichloroethene 1.5E+02 5.0E+00 5.0E-01 1.5E+02 RBC

Groundwater - Future Office 
Southwest Trichloroethene 1.4E+02 5.0E+00 5.0E-01 1.4E+02 RBC

Groundwater - Future East 
Warehouse

Groundwater - Future West 
Warehouse

Groundwater at MW-29
Groundwater at MW-30

Current And Future Off-Site And Future 
On-Site Construction Worker Groundwater Trichloroethene 1.3E+02 5.0E+00 5.0E-01 1.3E+02 RBC

Current And Future Adolescent On-Site 
Trespasser Groundwater

Current And Future Adult On-Site 
Trespasser Groundwater

Future Child On-Site Recreationalist Groundwater

Future Adolescent On-Site Recreationalist Groundwater

Future Adult On-Site Recreationalist Groundwater

Notes: Concentrations are in microgram per liter.  RBCs are calculated based off of a cancer risk of 10-5.

No chemicals of concern were identified for this exposure scenario.

No chemicals of concern were identified for this exposure scenario.

No chemicals of concern were identified for this exposure scenario.

Rolling Mill Area

Future On-Site Commercial/Industrial 
Worker

Current And Future On-Site Utility Worker
No chemicals of concern were identified for this exposure scenario.

No chemicals of concern were identified for this exposure scenario.

No chemicals of concern were identified for this exposure scenario.

No chemicals of concern were identified for this exposure scenario.

No chemicals of concern were identified for this exposure scenario.

No chemicals of concern were identified for this exposure scenario.
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REMEDIAL ACTION LEVEL BACKUP

TABLE GWRAL-3
HUMAN HEALTH REMEDIATION GOALS FOR CHEMICALS OF CONCERN IN GROUNDWATER (BASED ON 10-6 TARGET RISK FOR CANCER)

MATTHIESSEN & HEGELER ZINC COMPANY SITE

Exposure Area Exposure Scenario Exposure
Medium Chemical of Concern Risk-Based 

Concentration
Maximum 

Contaminant Level

Laboratory Contract-
Required 

Quantitation 
Limit

Human Health 
Remediation

Goal
Basis

Trichloroethene 7.4E+01 5.0E+00 5.0E-01 7.4E+01 RBC
Vinyl chloride 1.6E+01 2.0E+00 5.0E-01 1.6E+01 RBC

Groundwater�at MW-31
Groundwater at MW-04
Groundwater at MW-31
Groundwater at MW-04 Trichloroethene 7.7E+01 5.0E+00 5.0E-01 7.7E+01 RBC
Groundwater at MW-31
Groundwater at MW-04
Groundwater at MW-31
Groundwater at MW-04
Groundwater at MW-31

Future Child On-Site Recreationalist Groundwater

Future Adolescent On-Site 
Recreationalist Groundwater

Future Adult On-Site Recreationalist Groundwater

Groundwater� at MW-15
Groundwater �at MW-22
Groundwater� at MW-15
Groundwater �at MW-22
Groundwater� at MW-15
Groundwater �at MW-22
Groundwater at MW-15
Groundwater at MW-22
Groundwater at MW-15
Groundwater at MW-22

Future Child On-Site Recreationalist Groundwater

Future Adolescent On-Site 
Recreationalist Groundwater

Future Adult On-Site Recreationalist Groundwater

Groundwater at MW-15
Chloroform 4.3E+00 -- 5.0E-01 4.3E+00 RBC

Naphthalene 3.1E+01 -- 1.0E-01 3.1E+01 RBC

Building 100 Hot Spot Future On-Site Commercial/Industrial 
Worker Groundwater No chemicals of concern were identified for this exposure scenario.

No chemicals of concern were identified for this exposure scenario.

No chemicals of concern were identified for this exposure scenario.
No chemicals of concern were identified for this exposure scenario.

No chemicals of concern were identified for this exposure scenario.

No chemicals of concern were identified for this exposure scenario.

No chemicals of concern were identified for this exposure scenario.

No chemicals of concern were identified for this exposure scenario.

No chemicals of concern were identified for this exposure scenario.

Main Plant Area

Future On-Site Commercial/Industrial 
Worker

Groundwater �at MW-04

Current And Future On-Site Utility 
Worker

No chemicals of concern were identified for this exposure scenario.
No chemicals of concern were identified for this exposure scenario.

Current And Future Off-Site And Future 
On-Site Construction Worker No chemicals of concern were identified for this exposure scenario.

Current And Future Adolescent On-Site 
Trespasser

No chemicals of concern were identified for this exposure scenario.
No chemicals of concern were identified for this exposure scenario.

Current And Future Adult On-Site 
Trespasser

No chemicals of concern were identified for this exposure scenario.
No chemicals of concern were identified for this exposure scenario.

No chemicals of concern were identified for this exposure scenario.

Current And Future Off-Site Resident

Current And Future On-Site Utility 
Worker

No chemicals of concern were identified for this exposure scenario.
No chemicals of concern were identified for this exposure scenario.

Current And Future Adult On-Site 
Trespasser

Current And Future Adolescent On-Site 
Trespasser

No chemicals of concern were identified for this exposure scenario.

No chemicals of concern were identified for this exposure scenario.
No chemicals of concern were identified for this exposure scenario.
No chemicals of concern were identified for this exposure scenario.
No chemicals of concern were identified for this exposure scenario.
No chemicals of concern were identified for this exposure scenario.

No chemicals of concern were identified for this exposure scenario.

Wooded Area North

Current And Future Off-Site And Future 
On-Site Construction Worker

Groundwater at MW-22

Future On-Site Commercial/Industrial 
Worker

1 of 2



APPENDIX S-5
REMEDIAL ACTION LEVEL BACKUP

TABLE GWRAL-3
HUMAN HEALTH REMEDIATION GOALS FOR CHEMICALS OF CONCERN IN GROUNDWATER (BASED ON 10-6 TARGET RISK FOR CANCER)

MATTHIESSEN & HEGELER ZINC COMPANY SITE

Exposure Area Exposure Scenario Exposure
Medium Chemical of Concern Risk-Based 

Concentration
Maximum 

Contaminant Level

Laboratory Contract-
Required 

Quantitation 
Limit

Human Health 
Remediation

Goal
Basis

Groundwater - Default Future Industrial Trichloroethene 5.2E+01 5.0E+00 5.0E-01 5.2E+01 RBC

Groundwater - Future Office Southwest Trichloroethene 4.9E+01 5.0E+00 5.0E-01 4.9E+01 RBC

Groundwater - Future East Warehouse

Groundwater - Future West Warehouse

Groundwater at MW-29
Groundwater at MW-30

Current And Future Off-Site And Future 
On-Site Construction Worker Groundwater Trichloroethene 1.3E+02 5.0E+00 5.0E-01 1.3E+02 RBC

Current And Future Adolescent On-Site 
Trespasser Groundwater

Current And Future Adult On-Site 
Trespasser Groundwater

Future Child On-Site Recreationalist Groundwater

Future Adolescent On-Site 
Recreationalist Groundwater

Future Adult On-Site Recreationalist Groundwater

Notes: Concentrations are in microgram per liter.  RBCs are calculated based off of a cancer risk of 10-6.

No chemicals of concern were identified for this exposure scenario.

No chemicals of concern were identified for this exposure scenario.

No chemicals of concern were identified for this exposure scenario.

Rolling Mill Area

Future On-Site Commercial/Industrial 
Worker

Current And Future On-Site Utility 
Worker

No chemicals of concern were identified for this exposure scenario.

No chemicals of concern were identified for this exposure scenario.

No chemicals of concern were identified for this exposure scenario.

No chemicals of concern were identified for this exposure scenario.

No chemicals of concern were identified for this exposure scenario.

No chemicals of concern were identified for this exposure scenario.

2 of 2
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APPENDIX S-6
BASIS FOR COST ESTIMATES

TABLE B100-1
OU2 SOIL B100 ALT 1: NO ACTION

MATTHIESSEN & HEGELER ZINC COMPANY SITE

Cost Estimating Activity Unit Cost Units No. of Units Cost No. of Units Cost No. of Units Cost Notes Unit Cost Source
Risk = 1E-04 Risk = 1E-05 Risk = 1E-06

REMEDY CONSTRUCTION
CONSTRUCTION  SUBTOTAL 1E-04 = $0 1E-05 = $0 1E-06 = $0

ENGINEERING AND CONSTRUCTION MANAGEMENT
ENGINEERING & CM SUBTOTAL 1E-04 = $0 1E-05 = $0 1E-06 = $0

CONSTRUCTION & ENGINEERING TOTAL 1E-04 = $0 1E-05 = $0 1E-06 = $0

OPERATIONS AND MAINTENANCE
Annual O&M Years 0 $0 0 $0 0 $0
5 Year Remedy Reviews Reviews 6 $19,000 6 $19,000 6 $19,000

Net Present Value of O&M and Remedy Reviews (Interest Rate = 7%) 1E-04 = $19,000 1E-05 = $19,000 1E-06 = $19,000

TOTAL CONSTRUCTION, ENGINEERING, AND O&M COST 1E-04 = $19,000 1E-05 = $19,000 1E-06 = $19,000

CONTINGENCY

Contingency 20 % of Project Cost $4,000 $4,000 $4,000

TOTAL COST 1E-04 = $23,000 1E-05 = $23,000 1E-06 = $23,000
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APPENDIX S-6
BASIS FOR COST ESTIMATES

TABLE B100-2
OU2 SOIL B100 ALT 2: INSTITUTIONAL CONTROLS
MATTHIESSEN & HEGELER ZINC COMPANY SITE

Cost Estimating Activity Unit Cost Units No. of Units Cost No. of Units Cost No. of Units Cost Notes Unit Cost Source
Risk = 1E-04 Risk = 1E-05 Risk = 1E-06

REMEDY CONSTRUCTION
Preconstruction Activities

Contractor Prepared Preconstruction Plans
     HASP $6,000 LS 1 $6,000 1 $6,000 1 $6,000 Prev. project experience
     Traffic Plan $10,000 LS 1 $10,000 1 $10,000 1 $10,000 Prev. project experience
     Work Plan $8,000 LS 1 $8,000 1 $8,000 1 $8,000 Prev. project experience

Subtotal 1E-04 = $24,000 1E-05 = $24,000 1E-06 = $24,000
Institutional Controls

Deed Restrictions $30,000 LS 1 $30,000 1 $30,000 1 $30,000
Institutional Control Monitoring Plan (ICMP) $5,000 LS 1 $5,000 1 $5,000 1 $5,000

Subtotal 1E-04 = $35,000 1E-05 = $35,000 1E-06 = $35,000
Property Access Restrictions

Provide & Install New Security Fencing $48 Ft 2,281 $109,000 2,281 $109,000 2,281 $109,000
Fence around soil that exceeds 
RALs and physical hazards 2010 RS Means 

Subtotal 1E-04 = $109,000 1E-05 = $109,000 1E-06 = $109,000

CONSTRUCTION  SUBTOTAL 1E-04 = $168,000 1E-05 = $168,000 1E-06 = $168,000

ENGINEERING AND CONSTRUCTION MANAGEMENT

Onsite Construction Quality Assurance $30,000 Month 1 $30,000 1 $30,000 1 $30,000

Assume 1 month to set up 
institutional controls and install 
fencing and signage Prev. project experience

Design, Engin., Procurement, & Construction Management: 10% of Construction Cost $17,000 $17,000 $17,000 Prev. project experience
Subcontractor Bond 3% of Construction Cost $5,000 $5,000 $5,000

ENGINEERING & CM SUBTOTAL 1E-04 = $52,000 1E-05 = $52,000 1E-06 = $52,000

CONSTRUCTION & ENGINEERING TOTAL 1E-04 = $220,000 1E-05 = $220,000 1E-06 = $220,000

OPERATIONS AND MAINTENANCE
Annual O&M Years 30 $87,000 30 $87,000 30 $87,000
5 Year Remedy Reviews Reviews 6 $52,000 6 $52,000 6 $52,000

Net Present Value of O&M and Remedy Reviews (Interest Rate = 7%) 1E-04 = $139,000 1E-05 = $139,000 1E-06 = $139,000

TOTAL CONSTRUCTION, ENGINEERING, AND O&M COST 1E-04 = $359,000 1E-05 = $359,000 1E-06 = $359,000

CONTINGENCY

Contingency 20 % of Project Cost $72,000 $72,000 $72,000

TOTAL COST 1E-04 = $431,000 1E-05 = $431,000 1E-06 = $431,000
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APPENDIX S-6
BASIS FOR COST ESTIMATES

TABLE B100-3
OU2 SOIL B100 ALT 3: SOIL EXCAVATION + ON-SITE CONSOLIDATION UNDER A SOIL COVER

MATTHIESSEN & HEGELER ZINC COMPANY SITE

Cost Estimating Activity Unit Cost Units No. of Units Cost No. of Units Cost No. of Units Cost Notes Unit Cost Source
Risk = 1E-04 Risk = 1E-05 Risk = 1E-06

REMEDY CONSTRUCTION
Preconstruction Activities

Mobilization & Demobilization $100,000 LS 1 $100,000 1 $100,000 1 $100,000 Prev. project experience
Construction Surveying $2,000 Day 3 $6,000 3 $6,000 3 $6,000 Assume 3 Ac/day for survey Prev. project experience
Contractor Prepared Preconstruction Plans
     HASP $6,000 LS 1 $6,000 1 $6,000 1 $6,000 Prev. project experience
     SWPPP Plan $15,000 LS 1 $15,000 1 $15,000 1 $15,000 Prev. project experience
     Traffic Plan $10,000 LS 1 $10,000 1 $10,000 1 $10,000 Prev. project experience
     Work Plan $8,000 LS 1 $8,000 1 $8,000 1 $8,000 Prev. project experience
     Sampling Plan $6,000 LS 1 $6,000 1 $6,000 1 $6,000 Prev. project experience

Pre-Design Sampling $3,900 Acre 2.5 $10,000 2.5 $10,000 2.5 $10,000

Pre-design sampling area shown on 
Figures 4.3-1 (surface) and 4.3-2 
(subsurface)

Subtotal 1E-04 = $161,000 1E-05 = $161,000 1E-06 = $161,000
Site Preparation & Access

Construction Temporary Erosion & Sediment Controls $10,000 LS 1 $10,000 1 $10,000 1 $10,000 Prev. project experience

Clearing & Grubbing
Assume 5 Ac/day for site clearing 
and grubbing

     Tree and Brush Removal - High Density $1,250 10,000 Sq Ft 0.0 $0 0.0 $0 0.0 $0 2010 RS Means & Experience
     Tree and Brush Removal - Medium Density $900 10,000 Sq Ft 0.9 $1,000 0.9 $1,000 1.0 $1,000 2010 RS Means & Experience
     Tree and Brush Removal - Low Density $600 10,000 Sq Ft 8.1 $5,000 8.2 $5,000 8.7 $5,000 Prev. project experience
Provide & Install Construction Fencing $18 LF 2,281 $41,000 2,281 $41,000 2,281 $41,000 Prev. project experience

Decontamination Area $10,000 LS 1 $10,000 1 $10,000 1 $10,000
Includes materials, power, and water 
to operate decontamination area 

Access Roads $18 Sq Yd 1500 $27,000 1500 $27,000 1500 $27,000 Access road around B100 Area Prev. project experience
Construction Water Management
     Construction Dewatering (GW & Surface Water) $40,000 LS 1 $40,000 1 $40,000 1 $40,000 Prev. project experience
     Treatment/Disposal $0.30 Gallon 330,858 $99,000 388,738 $117,000 638,959 $192,000 Quote from EQ Facility, 9/2010
     Discharge Sampling & Analysis $5,000 Month 1 $5,000 1 $5,000 1 $5,000

Perimeter Air Monitoring for Metals $31,460 Month 4.0 $126,000 4.0 $126,000 5.0 $157,000
Monitoring will continue for 
duration of construction phase Prev. project experience

Subtotal 1E-04 = $364,000 1E-05 = $382,000 1E-06 = $488,000
Physical Hazard Removal

Bld/Structure Demolition-Concrete Footings $18.00 Sq Ft 8,920 $161,000 8,920 $161,000 8,920 $161,000
Assume 12" thick concrete 
foundation 2010 RS Means & Experience

Bld/Structure Demolition-Fnd not included $1.00 Cu Ft 64,435 $64,000 64,435 $64,000 64,435 $64,000 2010 RS Means

Debris Removal & Onsite Consolidation $22.00 Cu Yd 1,892 $42,000 1,892 $42,000 1,892 $42,000

Brick, concrete,  ceramic,  and wood 
materialwill be crushed and 
consolidated on-site Prev. project experience

Air Monitoring & Compliance Sampling $77,040 Month 0.3 $19,000 0.3 $19,000 0.3 $19,000
Monitor air for metals, particulates, 
and asbestos Prev. project experience

Compliance Sampling & Analysis for Off-Site Disposal $1.84 Cu Yd 5 $0 5 $0 5 $0 Prev. project experience

Debris Removal, Rinse & Off-Site Recycling $62.30 Cu Yd 5 $0 5 $0 5 $0
Metal will be sent to an off-site 
recycling facility

On-Site Recycling Equipment Rental $58,355 Month 0.2 $12,000 0 $12,000 0 $12,000

equipment used to crush brick, 
concrete, and ceramic materials 
before placing them in the on-site 
consolidation area or recycling the 
material on-site

1E-04 = $298,000 1E-05 = $298,000 1E-06 = $298,000
Contaminated Soil Excavation and Backfilling

Contaminated Soil Excavation & Temporary Stockpiling $6 Cu Yd 11,898 $71,000 12,947 $78,000 18,946 $114,000
Assume 2000 cy/day for soil 
excavation Prev. project experience

Contaminated Soil Excavation & Temporary Stockpiling, Difficult 
Materials $9 Cu Yd 3,966 $36,000 4,316 $39,000 6,315 $57,000

Assume 1000 cy/day for soil 
excavation Prev. project experience

Backfill - Offsite Borrow, Hauling, Placement & Compaction $30 Cu Yd 14,197 $426,000 15,567 $467,000 23,479 $704,000

Includes analytical testing of 
material. Assume backfill rate of 
5000 cy/day Prev. project experience

Confirmation Sampling & Analysis $2.68 Cu Yd 15,864 $43,000 17,263 $46,000 25,262 $68,000
Collect sample of excavated area for 
confirmation. Prev. project experience

Subtotal 1E-04 = $576,000 1E-05 = $630,000 1E-06 = $943,000
Contaminated Soil Consolidation or Disposal

Onsite Hauling and Consolidation $4.5 Cu Yd 15,864 $71,000 17,263 $78,000 25,262 $114,000 2010 RS Means & Experience
Subtotal 1E-04 = $71,000 1E-05 = $78,000 1E-06 = $114,000

Assume 2 feet of water need to be 
removed from open excavation
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APPENDIX S-6
BASIS FOR COST ESTIMATES

TABLE B100-3
OU2 SOIL B100 ALT 3: SOIL EXCAVATION + ON-SITE CONSOLIDATION UNDER A SOIL COVER

MATTHIESSEN & HEGELER ZINC COMPANY SITE

Cost Estimating Activity Unit Cost Units No. of Units Cost No. of Units Cost No. of Units Cost Notes Unit Cost Source
Risk = 1E-04 Risk = 1E-05 Risk = 1E-06

Capping/Cover/Liner

     Low Permeability Clay Cover, 2 ft, Compacted $28 Cu Yd 1,119 $28,000 1,217 $30,000 1,777 $44,000
Backfill for on-site consolidation 
area soil cover. 2010 RS Means including Hauling

Geotextile Filter & Separator Fabric $3 Sq Yd 1,334 $3,000 1,451 $4,000 2,118 $5,000

Geotextile liner used to excavated 
soil from soil cover material in MIA 
consolidation area. Prev. project experience

Subtotal 1E-04 = $31,000 1E-05 = $34,000 1E-06 = $49,000
Runoff Diversion & Erosion Control (Permanent)

Swales-Excavation & Grading $2.00 Sq Yd 76 $200 76 $200 76 $200

Assumes 6-ft wide swales around 
perimeter and down slope on each 
side of consolidation area

Erosion Control Mat (Slopes & Covers) $2.00 Sq Yd 1,258 $2,500 1,374 $2,700 2,041 $4,100
Mat placed across entire 
consolidation area cover

Erosion Control Mat (Drainage Channels) $2.50 Sq Yd 63 $200 63 $200 63 $200
Assumes 6-ft wide channel at base of 
consolidation area around perimeter 

Erosion Control Riprap-(Grad. No. 3 Quality  B) $42 Cu Yd 21 $900 21 $900 21 $900 Assume 1.0 ft of riprap in channel

Erosion Control Stone/Bedding (CA-2 or Grad. No. 1) $26 Cu Yd 21 $500 21 $500 21 $500
Assume 1.0 ft of stone bedding in 
channel

Subtotal 1E-04 = $4,300 1E-05 = $4,500 1E-06 = $5,900
Topsoil Cover & Revegetation

Offsite Topsoil Borrow, Hauling, & Placement $28 Cu Yd 2,162 $61,000 1,965 $55,000 2,176 $61,000

Includes both topsoil for B100 Area 
(0.5 ft) and cover material for on-site 
consolidation area (1 ft) Prev. project experience

Tree Planting (Assume 1 tree per 250 Sq Ft) $25 Tree Plug 360 $9,000 366 $9,000 385 $10,000 Assume 50 trees planted per day Prev. project experience

Seeding - Minimal slope on-site areas $1,000 Acre 2.3 $2,000 2.4 $2,000 2.6 $3,000

Assume hydroseeding performed at 
10 ac/day. Includes seeding for both 
B100 Area properties and for on-site 
consolidation area Prev. project experience

Subtotal 1E-04 = $72,000 1E-05 = $66,000 1E-06 = $74,000
Site Restoration and Final Survey

Incidental Site Clean-up/Restoration $10,000 LS 1 $10,000 1 $10,000 1 $10,000 Prev. project experience
Final Survey $12,000 LS 1 $12,000 1 $12,000 1 $12,000 Prev. project experience

Subtotal 1E-04 = $22,000 1E-05 = $22,000 1E-06 = $22,000
Contractor's Oversight, H&S, Surveying

Contractor Health and Safety $25,000 Month 4 $100,000 4 $100,000 5 $125,000 Prev. project experience
Survey As-Builts $15,000 LS 1 $15,000 1 $15,000 1 $15,000 Prev. project experience
Contractor Management and Oversight $40,000 Month 4 $160,000 4 $160,000 5 $200,000 Prev. project experience
Contractor Sub Contracted Quality Control $10,000 Month 4 $40,000 4 $40,000 5 $50,000 Prev. project experience

Subtotal 1E-04 = $315,000 1E-05 = $315,000 1E-06 = $390,000

CONSTRUCTION  SUBTOTAL 1E-04 = $1,914,300 1E-05 = $1,990,500 1E-06 = $2,544,900

ENGINEERING AND CONSTRUCTION MANAGEMENT
Onsite Construction Quality Assurance $30,000 Month 4 $120,000 4 $120,000 5 $150,000 Prev. project experience
Design, Engin., Procurement, & Construction Management: 20% of Construction Cost $383,000 $398,000 $509,000 Prev. project experience
Subcontractor Bond 3% of Construction Cost $57,000 $60,000 $76,000
Construction Completion Report $40,000 LS 1 $40,000 1 $40,000 1 $40,000 Prev. project experience

ENGINEERING & CM SUBTOTAL 1E-04 = $600,000 1E-05 = $618,000 1E-06 = $775,000

CONSTRUCTION & ENGINEERING TOTAL 1E-04 = $2,514,300 1E-05 = $2,608,500 1E-06 = $3,319,900

OPERATIONS AND MAINTENANCE
Annual O&M Years 0 $0 0 $0 0 $0
5 Year Remedy Reviews Reviews 6 $52,000 6 $52,000 6 $52,000

Net Present Value of O&M and Remedy Reviews (Interest Rate = 7%) 1E-04 = $52,000 1E-05 = $52,000 1E-06 = $52,000

TOTAL CONSTRUCTION, ENGINEERING, AND O&M COST 1E-04 = $2,566,300 1E-05 = $2,660,500 1E-06 = $3,371,900

CONTINGENCY

Contingency 20 % of Project Cost $513,000 $532,000 $674,000

TOTAL COST 1E-04 = $3,079,000 1E-05 = $3,193,000 1E-06 = $4,046,000
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APPENDIX S-6
BASIS FOR COST ESTIMATES

TABLE B100-4
OU2 SOIL B100 ALT 4: SOIL EXCAVATION + OFF-SITE DISPOSAL 

MATTHIESSEN & HEGELER ZINC COMPANY SITE

Cost Estimating Activity Unit Cost Units No. of Units Cost No. of Units Cost No. of Units Cost Notes Unit Cost Source
Risk = 1E-04 Risk = 1E-05 Risk = 1E-06

REMEDY CONSTRUCTION
Preconstruction Activities

Mobilization & Demobilization $100,000 LS 1 $100,000 1 $100,000 1 $100,000 Prev. project experience
Construction Surveying $2,000 Day 3 $6,000 3 $6,000 3 $6,000 Assume 3 Ac/day for survey Prev. project experience
Contractor Prepared Preconstruction Plans
     HASP $6,000 LS 1 $6,000 1 $6,000 1 $6,000 Prev. project experience
     SWPPP Plan $15,000 LS 1 $15,000 1 $15,000 1 $15,000 Prev. project experience
     Traffic Plan $10,000 LS 1 $10,000 1 $10,000 1 $10,000 Prev. project experience
     Work Plan $8,000 LS 1 $8,000 1 $8,000 1 $8,000 Prev. project experience
     Sampling Plan $6,000 LS 1 $6,000 1 $6,000 1 $6,000 Prev. project experience

Pre-Design Sampling $3,900 Acre 2.5 $10,000 2.5 $10,000 2.5 $10,000

Pre-design sampling area shown on 
Figures 4.3-1 (surface) and 4.3-2 
(subsurface) Prev. project experience

Subtotal 1E-04 = $161,000 1E-05 = $161,000 1E-06 = $161,000
Site Preparation & Access

Construction Temporary Erosion & Sediment Controls $10,000 LS 1 $10,000 1 $10,000 1 $10,000 Prev. project experience

Clearing & Grubbing
Assume 5 Ac/day for site clearing 
and grubbing

     Tree and Brush Removal - Medium Density $900 10,000 Sq Ft 1.3 $1,000 1.4 $1,000 1.5 $1,000 2010 RS Means & Experience
     Tree and Brush Removal - Low Density $600 10,000 Sq Ft 11.9 $7,000 12.5 $8,000 13.4 $8,000 Prev. project experience
Provide & Install Construction Fencing $18 LF 2,281 $41,000 2,281 $41,000 2,281 $41,000 Prev. project experience

Decontamination Area $10,000 LS 1 $10,000 1 $10,000 1 $10,000
Includes materials, power, and water 
to operate decontamination area 

Access Roads $18 Sq Yd 1500 $27,000 1500 $27,000 1500 $27,000 Access road around B100 Area Prev. project experience
Construction Water Management
     Construction Dewatering (GW & Surface Water) $40,000 LS 1 $40,000 1 $40,000 1 $40,000 Prev. project experience
     Treatment/Disposal $0.30 Gallon 636,054 $191,000 693,935 $208,000 1,046,497 $314,000 Quote from EQ Facility, 9/2010
     Discharge Sampling & Analysis $5,000 Month 1 $5,000 1 $5,000 1 $5,000
Perimeter Air Monitoring for Metals $31,460 Month 5.0 $157,000 5.0 $157,000 6.0 $189,000 Prev. project experience

Subtotal 1E-04 = $489,000 1E-05 = $507,000 1E-06 = $645,000
Physical Hazard Removal

Bld/Structure Demolition-Concrete Footings $18.00 Sq Ft 8,920 $161,000 8,920 $161,000 8,920 $161,000
Assume 12" thick concrete 
foundation 2010 RS Means & Experience

Bld/Structure Demolition-Fnd not included $1.00 Cu Ft 64,435 $64,000 64,435 $64,000 64,435 $64,000 2010 RS Means

Debris Removal, Rinse & Offsite Disposal $120.00 Cu Yd 1,892 $227,000 1,892 $227,000 1,892 $227,000

Metal material will be recycled off-
site, all other material will be 
disposed of Prev. project experience

Air Monitoring & Compliance Sampling $77,040 Month 0.3 $19,000 0.3 $19,000 0.3 $19,000
Monitor air for metals, particulates, 
and asbestos Prev. project experience

Compliance Sampling & Analysis for Off-Site Disposal $1.84 Cu Yd 1,897 $3,500 1,897 $3,500 1,897 $3,500 Prev. project experience

Debris Removal, Rinse & Off-Site Recycling $62.30 Cu Yd 5 $0 5 $0 5 $0

Metal material will be recycled off-
site, all other material will be 
disposed of

1E-04 = $474,500 1E-05 = $474,500 1E-06 = $474,500
Contaminated Soil Excavation and Backfilling

Contaminated Soil Excavation & Temporary Stockpiling $6 Cu Yd 20,284 $122,000 21,593 $130,000 30,527 $183,000
Assume 2000 cy/day for soil 
excavation Prev. project experience

Contaminated Soil Excavation & Temporary Stockpiling, Difficult 
Materials $9 Cu Yd 6,761 $61,000 7,198 $65,000 10,176 $92,000

Assume 1000 cy/day for soil 
excavation Prev. project experience

Backfill - Offsite Borrow, Hauling, Placement & Compaction $30 Cu Yd 24,560 $737,000 26,185 $786,000 37,923 $1,138,000

Includes analytical testing of 
material. Assume backfill rate of 
5000 cy/day Prev. project experience

Confirmation Sampling & Analysis $2.68 Cu Yd 27,045 $73,000 28,790 $77,000 40,702 $109,000
Collect sample of excavated area for 
confirmation. Prev. project experience

Subtotal 1E-04 = $993,000 1E-05 = $1,058,000 1E-06 = $1,522,000

Assume 2 feet of water need to be 
removed from open excavation
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APPENDIX S-6
BASIS FOR COST ESTIMATES

TABLE B100-4
OU2 SOIL B100 ALT 4: SOIL EXCAVATION + OFF-SITE DISPOSAL 

MATTHIESSEN & HEGELER ZINC COMPANY SITE

Cost Estimating Activity Unit Cost Units No. of Units Cost No. of Units Cost No. of Units Cost Notes Unit Cost Source
Risk = 1E-04 Risk = 1E-05 Risk = 1E-06

Contaminated Soil Consolidation or Disposal
Offsite Hauling and Disposal (non-hazardous) $90 Cu Yd 17,463 $1,572,000 18,670 $1,680,000 28,110 $2,530,000
Offsite Hauling and Disposal (RCRA hazardous) $150 Cu Yd 9,438 $1,416,000 9,976 $1,496,000 12,448 $1,867,000 Soil that exceeds TCLP Quote from EQ Facility, 9/2010
Offsite Hauling and Disposal (TSCA hazardous) $145 Cu Yd 144 $21,000 144 $21,000 144 $21,000 Soil that exceeds 50 ppm PCBs Quote from EQ Facility, 9/2010
Acceptance Sampling & Analysis $3.96 Cu Yd 27,045 $107,000 28,790 $114,000 40,702 $161,000 Prev. project experience

Subtotal 1E-04 = $3,116,000 1E-05 = $3,311,000 1E-06 = $4,579,000
Topsoil Cover & Revegetation

Offsite Topsoil Borrow, Hauling, & Placement, 6-in $28 Cu Yd 2,485 $70,000 2,605 $73,000 2,780 $78,000 Prev. project experience
Tree Planting (Assume 1 tree per 250 Sq Ft) $25 Tree Plug 537 $13,000 563 $14,000 600 $15,000 Assume 50 trees planted per day Prev. project experience

Seeding - Minimal slope on-site areas $1,000 Acre 3.1 $3,000 3.2 $3,000 3.4 $3,000
Assume hydroseed applied at 10 
ac/day Prev. project experience

Subtotal 1E-04 = $86,000 1E-05 = $90,000 1E-06 = $96,000
Site Restoration and Final Survey

Incidental Site Clean-up/Restoration 10,000$ LS 1 $10,000 1 $10,000 1 $10,000 Prev. project experience
Final Survey 12,000$ LS 1 $12,000 1 $12,000 1 $12,000 Prev. project experience

Subtotal 1E-04 = $22,000 1E-05 = $22,000 1E-06 = $22,000
Contractor's Oversight, H&S, Surveying

Contractor Health and Safety 25,000$ Month 5 $125,000 5 $125,000 6 $150,000 Prev. project experience
Survey As-Builts 15,000$ LS 1 $15,000 1 $15,000 1 $15,000 Prev. project experience
Contractor Management and Oversight 40,000$ Month 5 $200,000 5 $200,000 6 $240,000 Prev. project experience
Contractor Sub Contracted Quality Control 10,000$ Month 5 $50,000 5 $50,000 6 $60,000 Prev. project experience

Subtotal 1E-04 = $390,000 1E-05 = $390,000 1E-06 = $465,000

CONSTRUCTION  SUBTOTAL 1E-04 = $5,731,500 1E-05 = $6,013,500 1E-06 = $7,964,500

ENGINEERING AND CONSTRUCTION MANAGEMENT
Onsite Construction Quality Assurance $30,000 Month 5 $150,000 5 $150,000 6 $180,000 Prev. project experience
Design, Engin., Procurement, & Construction Management: 20% of Construction Cost $1,146,000 $1,203,000 $1,593,000 Prev. project experience
Subcontractor Bond 3% of Construction Cost $172,000 $180,000 $239,000
Construction Completion Report $40,000 LS 1 $40,000 1 $40,000 1 $40,000 Prev. project experience

ENGINEERING & CM SUBTOTAL 1E-04 = $1,508,000 1E-05 = $1,573,000 1E-06 = $2,052,000

CONSTRUCTION & ENGINEERING TOTAL 1E-04 = $7,239,500 1E-05 = $7,586,500 1E-06 = $10,016,500

OPERATIONS AND MAINTENANCE
Annual O&M Years 0 $0 0 $0 0 $0
5 Year Remedy Reviews Reviews 6 $52,000 6 $52,000 6 $52,000

Net Present Value of O&M and Remedy Reviews (Interest Rate = 7%) 1E-04 = $52,000 1E-05 = $52,000 1E-06 = $52,000

TOTAL CONSTRUCTION, ENGINEERING, AND O&M COST 1E-04 = $7,291,500 1E-05 = $7,638,500 1E-06 = $10,068,500

CONTINGENCY

Contingency 20 % of Project Cost $1,458,000 $1,528,000 $2,014,000

TOTAL COST 1E-04 = $8,750,000 1E-05 = $9,167,000 1E-06 = $12,083,000
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APPENDIX S-6
OU2 SOIL B100
TABLE B100-5

OU2 SOIL B100 OPERATION AND MAINTENANCE COST BACKUP

Alternative 1: No Action 

Remedy Review
Five Year Review - Site Inspection
2 people for 1 day (with travel) at $1,200 per person per day = $2,400
ODCs (car, per diem) $250

Total $2,650 per event
Five Year Review Report

50 hrs $120 hr $6,000
ODCs $250

Total $6,250 per event
Alternative 2: Institutional Controls 

Institutional Control Review
Institutional Control Review Site Visit
2 people for 1 day (with travel) at $1,200 per person per day = $2,400
ODCs (car, per diem) $250

Total $2,650 per event
Institutional Control Review Report

36 hrs $120 hr $4,320
Total $4,320 per year

Remedy Review
Five Year Review - Site Inspection
2 people for 2 days (with travel) at $1,200 per person per day = $4,800
ODCs (hotel rooms, car, per diem) $660

Total $5,460 per event
Five Year Review Report

150 hrs $120 hr $18,000
ODCs $500

Total $18,500 per event
Alternative 3a:  Soil Excavation + On-Site Consolidation Under Soil Cover
Alternative 3b: Soil excavation + Off-site disposal

Remedy Review
Five Year Review - Site Inspection
2 people for 2 days (with travel) at $1,200 per person per day = $4,800
ODCs (hotel rooms, car, per diem) $660

Total $5,460 per event
Five Year Review Report

150 hrs $120 hr $18,000
ODCs $500

Total $18,500 per event
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APPENDIX S-6
BASIS FOR COST ESTIMATES

TABLE RM-1
OU2 SOIL RM ALT 1: NO ACTION

MATTHIESSEN & HEGELER ZINC COMPANY SITE

Cost Estimating Activity Unit Cost Units No. of Units Cost No. of Units Cost No. of Units Cost Notes Unit Cost Source
Risk = 1E-04 Risk = 1E-05 Risk = 1E-06

REMEDY CONSTRUCTION

CONSTRUCTION  SUBTOTAL 1E-04 = $0 1E-05 = $0 1E-06 = $0

ENGINEERING AND CONSTRUCTION MANAGEMENT
ENGINEERING & CM SUBTOTAL 1E-04 = $0 1E-05 = $0 1E-06 = $0

CONSTRUCTION & ENGINEERING TOTAL 1E-04 = $0 1E-05 = $0 1E-06 = $0

OPERATIONS AND MAINTENANCE
Annual O&M Years 0 $0 0 $0 0 $0
5 Year Remedy Reviews Reviews 6 $19,000 6 $19,000 6 $19,000

Net Present Value of O&M and Remedy Reviews (Interest Rate = 7%) 1E-04 = $19,000 1E-05 = $19,000 1E-06 = $19,000

TOTAL CONSTRUCTION, ENGINEERING, AND O&M COST 1E-04 = $19,000 1E-05 = $19,000 1E-06 = $19,000

CONTINGENCY

Contingency 20 % of Project Cost $4,000 $4,000 $4,000

TOTAL COST 1E-04 = $23,000 1E-05 = $23,000 1E-06 = $23,000
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APPENDIX S-6
BASIS FOR COST ESTIMATES

TABLE RM-2
OU2 SOIL RM ALT 2: INSTITUTIONAL CONTROLS ONLY

MATTHIESSEN & HEGELER ZINC COMPANY SITE

Cost Estimating Activity Unit Cost Units No. of Units Cost No. of Units Cost No. of Units Cost Notes Unit Cost Source
Risk = 1E-04 Risk = 1E-05 Risk = 1E-06

REMEDY CONSTRUCTION
Preconstruction Activities

Contractor Prepared Preconstruction Plans
     HASP $6,000 LS 1 $6,000 1 $6,000 1 $6,000 Prev. project experience
     Traffic Plan $10,000 LS 1 $10,000 1 $10,000 1 $10,000 Prev. project experience
     Work Plan $8,000 LS 1 $8,000 1 $8,000 1 $8,000 Prev. project experience

Subtotal 1E-04 = $24,000 1E-05 = $24,000 1E-06 = $24,000
Institutional Controls

Deed Restrictions $30,000 LS 1 $30,000 1 $30,000 1 $30,000
Institutional Control Monitoring Plan (ICMP) $5,000 LS 1 $5,000 1 $5,000 1 $5,000

Subtotal 1E-04 = $35,000 1E-05 = $35,000 1E-06 = $35,000
Property Access Restrictions

Provide & Install New Security Fencing $48 Ft 2,857                 $137,000 2,857                  $137,000 2,857               $137,000
Fence around soil that exceeds 
RALs 2010 RS Means 

Subtotal 1E-04 = $137,000 1E-05 = $137,000 1E-06 = $137,000

CONSTRUCTION  SUBTOTAL 1E-04 = $196,000 1E-05 = $196,000 1E-06 = $196,000

ENGINEERING AND CONSTRUCTION MANAGEMENT

Onsite Construction Quality Assurance $30,000 Month 1 $30,000 1 $30,000 1 $30,000

Assume 1 month to set up 
institutional controls and install 
fencing and signage Prev. project experience

Design, Engin., Procurement, & Construction Management: 10% of Construction Cost $20,000 $20,000 $20,000 Prev. project experience
Subcontractor Bond 3% of Construction Cost $6,000 $6,000 $6,000

ENGINEERING & CM SUBTOTAL 1E-04 = $56,000 1E-05 = $56,000 1E-06 = $56,000

CONSTRUCTION & ENGINEERING TOTAL 1E-04 = $252,000 1E-05 = $252,000 1E-06 = $252,000

OPERATIONS AND MAINTENANCE
Annual O&M Years 30 $87,000 30 $87,000 30 $87,000
5 Year Remedy Reviews Reviews 6 $52,000 6 $52,000 6 $52,000

Net Present Value of O&M and Remedy Reviews (Interest Rate = 7%) 1E-04 = $139,000 1E-05 = $139,000 1E-06 = $139,000

TOTAL CONSTRUCTION, ENGINEERING, AND O&M COST 1E-04 = $391,000 1E-05 = $391,000 1E-06 = $391,000

CONTINGENCY

Contingency 20 % of Project Cost $78,000 $78,000 $78,000

TOTAL COST 1E-04 = $469,000 1E-05 = $469,000 1E-06 = $469,000
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APPENDIX S-6
BASIS FOR COST ESTIMATES

TABLE RM-3
OU2 SOIL RM ALT 3: SOIL EXCAVATION + ON-SITE CONSOLIDATION UNDER A SOIL COVER

MATTHIESSEN & HEGELER ZINC COMPANY SITE

Cost Estimating Activity Unit Cost Units No. of Units Cost No. of Units Cost No. of Units Cost Notes Unit Cost Source
Risk = 1E-04 Risk = 1E-05 Risk = 1E-06

REMEDY CONSTRUCTION
Preconstruction Activities

Mobilization & Demobilization $150,000 LS 1 $150,000 1 $150,000 1 $150,000 Prev. project experience
Construction Surveying $2,000 Day 4 $8,000 4 $8,000 4 $8,000 Assume 3 ac/day for surverying Prev. project experience
Contractor Prepared Preconstruction Plans
     HASP $6,000 LS 1 $6,000 1 $6,000 1 $6,000 Prev. project experience
     SWPPP Plan $15,000 LS 1 $15,000 1 $15,000 1 $15,000 Prev. project experience
     Traffic Plan $10,000 LS 1 $10,000 1 $10,000 1 $10,000 Prev. project experience
     Work Plan $8,000 LS 1 $8,000 1 $8,000 1 $8,000 Prev. project experience
     Sampling Plan $6,000 LS 1 $6,000 1 $6,000 1 $6,000 Prev. project experience

Pre-Design Sampling $3,900 Acre 5 $18,000 5 $18,000 5 $18,000
Pre-design sampling area shown on Figures 4.3-1 
(surface) and 4.3-2 (subsurface)

Subtotal 1E-04 = $221,000 1E-05 = $221,000 1E-06 = $221,000
Site Preparation & Access

Construction Temporary Erosion & Sediment Controls $10,000 LS 1 $10,000 1 $10,000 1 $10,000 Prev. project experience

Clearing & Grubbing Assume 5 Ac/day for site clearing and grubbing
     Tree and Brush Removal - Low Density $600 10,000 Sq Ft 6.1                    $4,000 10                      $6,000 13                   $8,000 Prev. project experience
Provide & Install Construction Fencing $18 LF 2,857                $51,000 2,857                 $51,000 2,857              $51,000 Prev. project experience

Decontamination Area $10,000 LS 1 $10,000 1 $10,000 1 $10,000
Includes materials, power, and water to operate 
decontamination area 

Access Roads $18 Sq Yd 1500 $27,000 1500 $27,000 1500 $27,000 Access road around RM Area Prev. project experience
Construction Water Management
     Construction Dewatering (GW & Surface Water) $40,000.00 LS 1 $40,000 1 $40,000 1 $40,000 Prev. project experience
     Treatment/Disposal $0.30 Gallon 515,404            $155,000 523,997             $157,000 804,606          $241,000 Quote from EQ Facility, 9/2010
     Discharge Sampling & Analysis $5,000.00 Month 1 $5,000 1 $5,000 1 $5,000

Perimeter Air Monitoring for Metals $15,075 Month 2 $30,000 3 $45,000 4 $60,000
Monitoring will continue for duration of 
construction phase Prev. project experience

Subtotal 1E-04 = $332,000 1E-05 = $351,000 1E-06 = $452,000
Physical Hazard Removal

Bld/Structure Demolition-Concrete Footings $18.00 Sq Ft 8,950                $161,000 8,950                 $161,000 8,950              $161,000 Assume 12" thick concrete foundation 2010 RS Means & Experience
Bld/Structure Demolition-Fnd not included $1.00 Cu Ft 164,121            $164,000 164,121             $164,000 164,121          $164,000 2010 RS Means

Debris Removal & Onsite Consolidation $22.00 Cu Yd 5,223                $115,000 5,223                 $115,000 5,223              $115,000
Brick, concrete,  ceramic,  and wood material will 
be crushed and consolidated on-site Prev. project experience

Air Monitoring & Compliance Sampling $77,040 Month 0.5                    $39,000 0.5                     $39,000 0.5                  $39,000 Monitor air for metals, particulates, and asbestos Prev. project experience
Compliance Sampling & Analysis for Off-Site Disposal $1.84 Cu Yd 1,187                $2,200 1,187                 $2,200 1,187              $2,200 Prev. project experience
Debris Removal, Rinse & Off-Site Recycling $62.30 Cu Yd 1,187                $74,000 1,187                 $74,000 1,187              $74,000 Metal will be sent to an off-site recycling facility

On-Site Recycling Equipment Rental $58,355 Month 0.2                    $12,000 0                        $12,000 0                     $12,000

equipment used to crush brick, concrete, and ceramic 
materials before placing them in the on-site 
consolidation area or recycling the material on-site

1E-04 = $567,200 1E-05 = $567,200 1E-06 = $567,200
Contaminated Soil Excavation and Backfilling

Contaminated Soil Excavation & Temporary Stockpiling $6 Cu Yd 11,424              $69,000 14,065               $84,000 20,794            $125,000 Assume 2000 cy/day for soil excavation Prev. project experience
Contaminated Soil Excavation &  Temporary Stockpiling, Difficult 
Materials $9 Cu Yd 3,808                $34,000 4,688                 $42,000 6,931              $62,000 Assume 1000 cy/day for soil excavation Prev. project experience

Backfill - Offsite Borrow, Hauling, Placement & Compaction $30 Cu Yd 14,100              $423,000 16,954               $509,000 25,236            $757,000
Includes analytical testing of material. Assume 
backfill rate of 5000 cy/day Prev. project experience

Confirmation Sampling & Analysis $2.68 Cu Yd 15,231              $41,000 18,753               $50,000 27,725            $74,000 Collect sample of excavated area for confirmation. Prev. project experience
Subtotal 1E-04 = $567,000 1E-05 = $685,000 1E-06 = $1,018,000

Contaminated Soil Consolidation or Disposal
Onsite Hauling and Consolidation $4.5 Cu Yd 15,231              $69,000 18,753               $84,000 27,725            $125,000 2010 RS Means & Experience

Subtotal 1E-04 = $69,000 1E-05 = $84,000 1E-06 = $125,000
Capping/Cover/Liner

     Low Permeability Clay Cover, 2 ft, Compacted $28 Cu Yd 1,065                $27,000 1,311                 $33,000 1,939              $48,000
Compacted clay for on-site consolidation area soil 
cover. 2010 RS Means including Hauling

Geotextile Filter & Separator Fabric $3 Sq Yd 1,269                $3,000 1,563                 $4,000 2,311              $6,000

Geotextile liner used to separate exisiting soil 
from consolidation area soil in MIA consolidation 
area. Prev. project experience

Subtotal 1E-04 = $30,000 1E-05 = $37,000 1E-06 = $54,000
Runoff Diversion & Erosion Control (Permanent)

Swales-Excavation & Grading $2 Sq Yd 79                     $200 79                      $200 79                   $200
Assumes 6-ft wide swales around perimeter and 
down slope on each side of consolidation area

Erosion Control Mat (Slopes & Covers) $2 Sq Yd 1,190                $2,400 1,484                 $3,000 2,232              $4,500 Mat placed across entire consolidation area cover

Erosion Control Mat (Drainage Channels) $3 Sq Yd 65                     $200 65                      $200 65                   $200
Assumes 6-ft wide channel at base of 
consolidation area around perimeter 

Erosion Control Riprap-(Grad. No. 3 Quality  B) $42 Cu Yd 22                     $900 22                      $900 22                   $900 Assume 1.0 ft of riprap in channel
Erosion Control Stone/Bedding (CA-2 or Grad. No. 1) $26 Cu Yd 22                     $600 22                      $600 22                   $600 Assume 1.0 ft of stone bedding in channel

Subtotal 1E-04 = $4,300 1E-05 = $4,900 1E-06 = $6,400

Assume 2 feet of water need to be removed from 
open excavation
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APPENDIX S-6
BASIS FOR COST ESTIMATES

TABLE RM-3
OU2 SOIL RM ALT 3: SOIL EXCAVATION + ON-SITE CONSOLIDATION UNDER A SOIL COVER

MATTHIESSEN & HEGELER ZINC COMPANY SITE

Cost Estimating Activity Unit Cost Units No. of Units Cost No. of Units Cost No. of Units Cost Notes Unit Cost Source
Risk = 1E-04 Risk = 1E-05 Risk = 1E-06

Topsoil Cover & Revegetation

Offsite Topsoil Borrow, Hauling, & Placement $28 Cu Yd 1,603                $45,000 2,089                 $58,000 2,918              $82,000
Includes both topsoil for RM Area (0.5 ft) and 
cover material for on-site consolidation area (1 ft) Prev. project experience

Tree Planting (Assume 1 tree per 250 Sq Ft) $25 Tree Plug 244                   $6,000 389                    $10,000 538                 $13,000 Assume 50 trees planted per day Prev. project experience

Seeding - Minimal slope on-site areas $1,000 Acre 1.7                    $2,000 2.6                     $3,000 3.6                  $4,000

Assume hydroseeding performed at 10 ac/day. 
Includes seeding for both RM Area  and for on-
site consolidation area Prev. project experience

Subtotal 1E-04 = $53,000 1E-05 = $71,000 1E-06 = $99,000
Site Restoration and Final Survey

Incidental Site Clean-up/Restoration $10,000.00 LS 1 $10,000 1 $10,000 1 $10,000 Prev. project experience
Final Survey $12,000.00 LS 1 $12,000 1 $12,000 1 $12,000 Prev. project experience

Subtotal 1E-04 = $22,000 1E-05 = $22,000 1E-06 = $22,000
Contractor's Oversight, H&S, Surveying

Contractor Health and Safety $25,000 Month 2 $50,000 3 $75,000 4 $100,000 Prev. project experience
Survey As-Builts $15,000 LS 1 $15,000 1 $15,000 1 $15,000 Prev. project experience
Contractor Management and Oversight $40,000 Month 2 $80,000 3 $120,000 4 $160,000 Prev. project experience
Contractor Sub Contracted Quality Control $10,000 Month 2 $20,000 3 $30,000 4 $40,000 Prev. project experience

Subtotal 1E-04 = $165,000 1E-05 = $240,000 1E-06 = $315,000

CONSTRUCTION  SUBTOTAL 1E-04 = $2,030,500 1E-05 = $2,283,100 1E-06 = $2,879,600

ENGINEERING AND CONSTRUCTION MANAGEMENT
Onsite Construction Quality Assurance $30,000 Month 2 $60,000 3 $90,000 4 $120,000 Prev. project experience
Design, Engin., Procurement, & Construction Management: 20% of Construction Cost $406,000 $457,000 $576,000 Prev. project experience
Subcontractor Bond 3% of Construction Cost $61,000 $68,000 $86,000
Construction Completion Report $40,000 LS 1 $40,000 1 $40,000 1 $40,000 Prev. project experience

ENGINEERING & CM SUBTOTAL 1E-04 = $567,000 1E-05 = $655,000 1E-06 = $822,000

CONSTRUCTION & ENGINEERING TOTAL 1E-04 = $2,597,500 1E-05 = $2,938,100 1E-06 = $3,701,600

OPERATIONS AND MAINTENANCE
Annual O&M Years 0 $0 0 $0 0 $0
5 Year Remedy Reviews Reviews 6 $52,000 6 $52,000 6 $52,000

Net Present Value of O&M and Remedy Reviews (Interest Rate = 7%) 1E-04 = $52,000 1E-05 = $52,000 1E-06 = $52,000

TOTAL CONSTRUCTION, ENGINEERING, AND O&M COST 1E-04 = $2,649,500 1E-05 = $2,990,100 1E-06 = $3,753,600

CONTINGENCY

Contingency 20 % of Project Cost $530,000 $598,000 $751,000

TOTAL COST 1E-04 = $3,180,000 1E-05 = $3,588,000 1E-06 = $4,505,000
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APPENDIX S-6
BASIS FOR COST ESTIMATES

TABLE RM-4
OU2 SOIL RM ALT 4: SOIL EXCAVATION + EX-SITU TREATMENT BY SOIL WASHING

MATTHIESSEN & HEGELER ZINC COMPANY SITE

Cost Estimating Activity Unit Cost Units No. of Units Cost No. of Units Cost No. of Units Cost Notes Unit Cost Source
Risk = 1E-04 Risk = 1E-05 Risk = 1E-06

REMEDY CONSTRUCTION
Preconstruction Activities

Mobilization & Demobilization $150,000 LS 1 $150,000 1 $150,000 1 $150,000 Prev. project experience
Construction Surveying $2,000 Day 4 $8,000 4 $8,000 4 $8,000 Assume 3 Ac/day for survey Prev. project experience
Contractor Prepared Preconstruction Plans
     HASP $6,000 LS 1 $6,000 1 $6,000 1 $6,000 Prev. project experience
     SWPPP Plan $15,000 LS 1 $15,000 1 $15,000 1 $15,000 Prev. project experience
     Traffic Plan $10,000 LS 1 $10,000 1 $10,000 1 $10,000 Prev. project experience
     Work Plan $8,000 LS 1 $8,000 1 $8,000 1 $8,000 Prev. project experience
     Sampling Plan $6,000 LS 1 $6,000 1 $6,000 1 $6,000 Prev. project experience

Pre-Design Sampling $3,900 Acre 4.7 $18,000 4.7 $18,000 4.7 $18,000

Pre-design sampling area shown on 
Figures 4.3-1 (surface) and 4.3-2 
(subsurface)

Subtotal 1E-04 = $221,000 1E-05 = $221,000 1E-06 = $221,000
Site Preparation & Access

Construction Temporary Erosion & Sediment Controls $10,000 LS 1 $10,000 1 $10,000 1 $10,000 Prev. project experience

Clearing & Grubbing
Assume 5 Ac/day for site clearing 
and grubbing

     Tree and Brush Removal - Low Density $600 10,000 Sq Ft 6                        $4,000 10 $6,000 13 $8,000 Prev. project experience
Provide & Install Construction Fencing $18 LF 2,857                 $51,000 2,857                  $51,000 2,857               $51,000 Prev. project experience

Decontamination Area $10,000 LS 1 $10,000 1 $10,000 1 $10,000
Includes materials, power, and water 
to operate decontamination area 

Access Roads $18 Sq Yd 1500 $27,000 1500 $27,000 1500 $27,000 Access road around RM Area Prev. project experience
Construction Water Management
     Construction Dewatering (GW & Surface Water) $40,000.00 LS 1 $40,000 1 $40,000 1 $40,000 Prev. project experience
     Treatment/Disposal $0.30 Gallon 515,404             $155,000 523,997              $157,000 804,606           $241,000 Quote from EQ Facility, 9/2010
     Discharge Sampling & Analysis $5,000.00 Month 1 $5,000 1 $5,000 1 $5,000
Perimeter Air Monitoring for Metals $15,075 Month 4 $60,000 4 $60,000 6 $90,000 Prev. project experience

Subtotal 1E-04 = $362,000 1E-05 = $366,000 1E-06 = $482,000
Physical Hazard Removal

Bld/Structure Demolition-Concrete Footings $18.00 Sq Ft 8,950                 $161,000 8,950                  $161,000 8,950               $161,000
Assume 12" thick concrete 
foundation 2010 RS Means & Experience

Bld/Structure Demolition-Fnd not included $1.00 Cu Ft 164,121             $164,000 164,121              $164,000 164,121           $164,000 2010 RS Means

Debris Removal, Rinse & Offsite Disposal $120.00 Cu Yd 5,223                 $627,000 5,223                  $627,000 5,223               $627,000

Metal material will be recycled off-
site, all other material will be 
disposed of Prev. project experience

Air Monitoring & Compliance Sampling $77,040 Month 0.5                     $39,000 0.5                      $39,000 0.5                    $39,000
Monitor air for metals, particulates, 
and asbestos Prev. project experience

Compliance Sampling & Analysis for Off-Site Disposal $1.84 Cu Yd 6,410                 $11,800 6,410                  $11,800 6,410               $11,800 Prev. project experience

Debris Removal, Rinse & Off-Site Recycling $62.30 Cu Yd 1,187                 $74,000 1,187                  $74,000 1,187               $74,000

Metal material will be recycled off-
site, all other material will be 
disposed of

1E-04 = $1,076,800 1E-05 = $1,076,800 1E-06 = $1,076,800
Contaminated Soil Excavation and Backfilling

Contaminated Soil Excavation & Temporary Stockpiling $6 Cu Yd 11,424               $69,000 14,065                $84,000 20,794             $125,000
Assume 2000 cy/day for soil 
excavation Prev. project experience

Contaminated Soil Excavation &  Temporary Stockpiling, Difficult 
Materials $9 Cu Yd 3,808                 $34,000 4,688                  $42,000 6,931               $62,000

Assume 1000 cy/day for soil 
excavation Prev. project experience

Backfill - Offsite Borrow, Hauling, Placement & Compaction $30 Cu Yd 3,046                 $91,000 3,751                  $113,000 5,545               $166,000

Account for 20% of material to be 
disposed of as hazardous waste 
sludge from soil washing. Includes 
analytical testing of material. Assume 
backfill rate of 5000 cy/day. Prev. project experience

Confirmation Sampling & Analysis $2.68 Cu Yd 15,231               $41,000 18,753                $50,000 27,725             $74,000
Collect sample of excavated area for 
confirmation. Prev. project experience

Subtotal 1E-04 = $235,000 1E-05 = $289,000 1E-06 = $427,000
Contaminated Soil Washing

Bench/Pilot Soil Washing Testing $45,000 LS 1 $45,000 1 $45,000 1 $45,000 Subcontractor Quote
Soil Staging/Soil Washing Area Set-Up $100,000 LS 1 $100,000 1 $100,000 1 $100,000 Subcontractor Quote
Ex Situ Soil Washing Processes & Dewatering $84 Cu Yd 15,231               $1,279,000 18,753                $1,575,000 27,725             $2,329,000 Assume 400 ton/day Subcontractor Quote
Compliance Sampling & Analysis $15.26 Cu Yd 15,231               $232,000 18,753                $286,000 27,725             $423,000 Prev. project experience
Backfill Washed Soils - On-site Borrow, Hauling, Placement, & 
Compaction $21 Cu Yd 12,185               $256,000 15,002                $315,000 22,180             $466,000

Assume 80% of washed soil is used 
as backfill Subcontractor Quote

Washing wastewater disposal (hazardous) $0.80 gallon 609,257             $487,000 750,123              $600,000 1,109,008        $887,000
Assume 40 gallons wastewater per 
cy treated

Dewatered sludge disposal (RCRA hazardous) $280 ton 4,265                 $1,194,000 5,251                  $1,470,000 7,763               $2,174,000
Assume 20% of initial volume is 
disposed of as waste sludge

Subtotal 1E-04 = $3,593,000 1E-05 = $4,391,000 1E-06 = $6,424,000

Assume 2 feet of water need to be 
removed from open excavation
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APPENDIX S-6
BASIS FOR COST ESTIMATES

TABLE RM-4
OU2 SOIL RM ALT 4: SOIL EXCAVATION + EX-SITU TREATMENT BY SOIL WASHING

MATTHIESSEN & HEGELER ZINC COMPANY SITE

Cost Estimating Activity Unit Cost Units No. of Units Cost No. of Units Cost No. of Units Cost Notes Unit Cost Source
Risk = 1E-04 Risk = 1E-05 Risk = 1E-06

Topsoil Cover & Revegetation
Tree Planting (Assume 1 tree per 250 Sq Ft) $25 Tree Plug 244 $6,000 244 $6,000 244 $6,000 Assume 50 trees planted per day Prev. project experience

Seeding - Minimal slope on-site areas $1,000 Acre 1.4 $1,000 1.4 $1,000 1.4 $1,000
Assume hydroseed applied at 10 
ac/day Prev. project experience

Subtotal 1E-04 = $7,000 1E-05 = $7,000 1E-06 = $7,000
Site Restoration and Final Survey

Incidental Site Clean-up/Restoration $10,000.00 LS 1 $10,000 1 $10,000 1 $10,000 Prev. project experience
Final Survey $12,000.00 LS 1 $12,000 1 $12,000 1 $12,000 Prev. project experience

Subtotal 1E-04 = $22,000 1E-05 = $22,000 1E-06 = $22,000
Contractor's Oversight, H&S, Surveying

Contractor Health and Safety $25,000 Month 4 $100,000 4 $100,000 6 $150,000 Prev. project experience
Survey As-Builts $15,000.00 LS 1 $15,000 1 $15,000 1 $15,000 Prev. project experience
Contractor Management and Oversight $40,000 Month 4 $160,000 4 $160,000 6 $240,000 Prev. project experience
Contractor Sub Contracted Quality Control $10,000 Month 4 $40,000 4 $40,000 6 $60,000 Prev. project experience

Subtotal 1E-04 = $315,000 1E-05 = $315,000 1E-06 = $465,000

CONSTRUCTION  SUBTOTAL 1E-04 = $5,831,800 1E-05 = $6,687,800 1E-06 = $9,124,800

ENGINEERING AND CONSTRUCTION MANAGEMENT
Onsite Construction Quality Assurance $30,000 Month 4 $120,000 4 $120,000 6 $180,000 Prev. project experience
Design, Engin., Procurement, & Construction Management: 20% of Construction Cost $1,166,000 $1,338,000 $1,825,000 Prev. project experience
Subcontractor Bond 3% of Construction Cost $175,000 $201,000 $274,000
Construction Completion Report $40,000 LS 1 $40,000 1 $40,000 1 $40,000 Prev. project experience

ENGINEERING & CM SUBTOTAL 1E-04 = $1,501,000 1E-05 = $1,699,000 1E-06 = $2,319,000

CONSTRUCTION & ENGINEERING TOTAL 1E-04 = $7,332,800 1E-05 = $8,386,800 1E-06 = $11,443,800

OPERATIONS AND MAINTENANCE
Annual O&M Years 0 $0 0 $0 0 $0
5 Year Remedy Reviews Reviews 6 $52,000 6 $52,000 6 $52,000

Net Present Value of O&M and Remedy Reviews (Interest Rate = 7%) 1E-04 = $52,000 1E-05 = $52,000 1E-06 = $52,000

TOTAL CONSTRUCTION, ENGINEERING, AND O&M COST 1E-04 = $7,384,800 1E-05 = $8,438,800 1E-06 = $11,495,800

CONTINGENCY

Contingency 20 % of Project Cost $1,477,000 $1,688,000 $2,299,000

TOTAL COST 1E-04 = $8,862,000 1E-05 = $10,127,000 1E-06 = $13,795,000
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APPENDIX S-6
BASIS FOR COST ESTIMATES

TABLE RM-5
OU2 SOIL RM ALT 5: SOIL EXCAVATION + OFF-SITE DISPOSAL 

MATTHIESSEN & HEGELER ZINC COMPANY SITE

Cost Estimating Activity Unit Cost Units No. of Units Cost No. of Units Cost No. of Units Cost Notes Unit Cost Source
Risk = 1E-04 Risk = 1E-05 Risk = 1E-06

REMEDY CONSTRUCTION
Preconstruction Activities

Mobilization & Demobilization $150,000 LS 1 $150,000 1 $150,000 1 $150,000 Prev. project experience
Construction Surveying $2,000 Day 4 $8,000 4 $8,000 4 $8,000 Assume 3 Ac/day for survey Prev. project experience
Contractor Prepared Preconstruction Plans
     HASP $6,000 LS 1 $6,000 1 $6,000 1 $6,000 Prev. project experience
     SWPPP Plan $15,000 LS 1 $15,000 1 $15,000 1 $15,000 Prev. project experience
     Traffic Plan $10,000 LS 1 $10,000 1 $10,000 1 $10,000 Prev. project experience
     Work Plan $8,000 LS 1 $8,000 1 $8,000 1 $8,000 Prev. project experience
     Sampling Plan $6,000 LS 1 $6,000 1 $6,000 1 $6,000 Prev. project experience
Pre-Design Sampling $3,900 Acre 4.7 $18,000 4.7 $18,000 4.7 $18,000 Pre-design sampling area shown on 

Subtotal 1E-04 = $221,000 1E-05 = $221,000 1E-06 = $221,000
Site Preparation & Access

Construction Temporary Erosion & Sediment Controls $10,000 LS 1 $10,000 1 $10,000 1 $10,000 Prev. project experience

Clearing & Grubbing
Assume 5 Ac/day for site clearing 
and grubbing

     Tree and Brush Removal - Low Density $600 10,000 Sq Ft 6                       $4,000 10                      $6,000 13                    $8,000 Prev. project experience
Provide & Install Construction Fencing $18 LF 2,857                $51,000 2,857                 $51,000 2,857               $51,000 Prev. project experience

Decontamination Area $10,000 LS 1 $10,000 1 $10,000 1 $10,000
Includes materials, power, and water 
to operate decontamination area 

Access Roads $18 Sq Yd 1500 $27,000 1500 $27,000 1500 $27,000 Access road around RM Area Prev. project experience
Construction Water Management
     Construction Dewatering (GW & Surface Water) $40,000.00 LS 1 $40,000 1 $40,000 1 $40,000 Prev. project experience
     Treatment/Disposal $0.30 Gallon 515,404            $155,000 523,997             $157,000 804,606           $241,000 Quote from EQ Facility, 9/2010
     Discharge Sampling & Analysis $5,000.00 Month 1 $5,000 1 $5,000 1 $5,000
Perimeter Air Monitoring for Metals $15,075 Month 2 $30,000 3 $45,000 4 $60,000 Prev. project experience

Subtotal 1E-04 = $332,000 1E-05 = $351,000 1E-06 = $452,000
Physical Hazard Removal

Bld/Structure Demolition-Concrete Footings $18.00 Sq Ft 8,950                $161,000 8,950                 $161,000 8,950               $161,000
Assume 12" thick concrete 
foundation 2010 RS Means & Experience

Bld/Structure Demolition-Fnd not included $1.00 Cu Ft 164,121            $164,000 164,121             $164,000 164,121           $164,000 2010 RS Means

Debris Removal, Rinse & Offsite Disposal $120.00 Cu Yd 5,223                $627,000 5,223                 $627,000 5,223               $627,000

Metal material will be recycled off-
site, all other material will be 
disposed of Prev. project experience

Air Monitoring & Compliance Sampling $77,040 Month 0.5                    $39,000 0.5                     $39,000 0.5                   $39,000
Monitor air for metals, particulates, 
and asbestos Prev. project experience

Compliance Sampling & Analysis for Off-Site Disposal $1.84 Cu Yd 6,410                $11,800 6,410                 $11,800 6,410               $11,800 Prev. project experience

Debris Removal, Rinse & Off-Site Recycling $62.30 Cu Yd 1,187                $74,000 1,187                 $74,000 1,187               $74,000

Metal material will be recycled off-
site, all other material will be 
disposed of

1E-04 = $1,076,800 1E-05 = $1,076,800 1E-06 = $1,076,800
Contaminated Soil Excavation and Backfilling

Contaminated Soil Excavation & Temporary Stockpiling $6 Cu Yd 11,424              $69,000 14,065               $84,000 20,794             $125,000
Assume 2000 cy/day for soil 
excavation Prev. project experience

Contaminated Soil Excavation &  Temporary Stockpiling, Difficult 
Materials $9 Cu Yd 3,808                $34,000 4,688                 $42,000 6,931               $62,000

Assume 1000 cy/day for soil 
excavation Prev. project experience

Backfill - Offsite Borrow, Hauling, Placement & Compaction $30 Cu Yd 14,100              $423,000 16,954               $509,000 25,236             $757,000

Includes analytical testing of 
material. Assume backfill rate of 
5000 cy/day Prev. project experience

Confirmation Sampling & Analysis $2.68 Cu Yd 15,231              $41,000 18,753               $50,000 27,725             $74,000
Collect sample of excavated area for 
confirmation. Prev. project experience

Subtotal 1E-04 = $567,000 1E-05 = $685,000 1E-06 = $1,018,000
Contaminated Soil Consolidation or Disposal

Offsite Hauling and Disposal (non-hazardous) $90 Cu Yd 10,511              $946,000 12,668               $1,140,000 18,844             $1,696,000
Offsite Hauling and Disposal (RCRA hazardous) $150 Cu Yd 4,721                $708,000 6,085                 $913,000 8,881               $1,332,000 Soil that exceeds TCLP Quote from EQ Facility, 9/2010
Acceptance Sampling & Analysis $3.96 Cu Yd 15,231              $60,000 18,753               $74,000 27,725             $110,000 Prev. project experience

Subtotal 1E-04 = $1,714,000 1E-05 = $2,127,000 1E-06 = $3,138,000

Assume 2 feet of water need to be 
removed from open excavation
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APPENDIX S-6
BASIS FOR COST ESTIMATES

TABLE RM-5
OU2 SOIL RM ALT 5: SOIL EXCAVATION + OFF-SITE DISPOSAL 

MATTHIESSEN & HEGELER ZINC COMPANY SITE

Cost Estimating Activity Unit Cost Units No. of Units Cost No. of Units Cost No. of Units Cost Notes Unit Cost Source
Risk = 1E-04 Risk = 1E-05 Risk = 1E-06

Topsoil Cover & Revegetation
Offsite Topsoil Borrow, Hauling, & Placement, 6-in $28 Cu Yd 1,132                $32,000 1,799                 $50,000 2,489               $70,000 Prev. project experience
Tree Planting (Assume 1 tree per 250 Sq Ft) $25 Tree Plug 244                   $6,000 389                    $10,000 538                  $13,000 Assume 50 trees planted per day Prev. project experience

Seeding - Minimal slope on-site areas $1,000 Acre 1.4                    $1,000 2.2                     $2,000 3.1                   $3,000
Assume hydroseed applied at 10 
ac/day Prev. project experience

Subtotal 1E-04 = $39,000 1E-05 = $62,000 1E-06 = $86,000
Site Restoration and Final Survey

Incidental Site Clean-up/Restoration $10,000 LS 1 $10,000 1 $10,000 1 $10,000 Prev. project experience
Final Survey $12,000 LS 1 $12,000 1 $12,000 1 $12,000 Prev. project experience

Subtotal 1E-04 = $22,000 1E-05 = $22,000 1E-06 = $22,000
Contractor's Oversight, H&S, Surveying

Contractor Health and Safety $25,000 Month 2 $50,000 3 $75,000 4 $100,000 Prev. project experience
Survey As-Builts $15,000 LS 1 $15,000 1 $15,000 1 $15,000 Prev. project experience
Contractor Management and Oversight $40,000 Month 2 $80,000 3 $120,000 4 $160,000 Prev. project experience
Contractor Sub Contracted Quality Control $10,000 Month 2 $20,000 3 $30,000 4 $40,000 Prev. project experience

Subtotal 1E-04 = $165,000 1E-05 = $240,000 1E-06 = $315,000

CONSTRUCTION  SUBTOTAL 1E-04 = $4,136,800 1E-05 = $4,784,800 1E-06 = $6,328,800

ENGINEERING AND CONSTRUCTION MANAGEMENT
Onsite Construction Quality Assurance $30,000 Month 2 $60,000 3 $90,000 4 $120,000 Prev. project experience
Design, Engin., Procurement, & Construction Management: 20% of Construction Cost $827,000 $957,000 $1,266,000 Prev. project experience
Subcontractor Bond 3% of Construction Cost $124,000 $144,000 $190,000
Construction Completion Report $40,000 LS 1 $40,000 1 $40,000 1 $40,000 Prev. project experience

ENGINEERING & CM SUBTOTAL 1E-04 = $1,051,000 1E-05 = $1,231,000 1E-06 = $1,616,000

CONSTRUCTION & ENGINEERING TOTAL 1E-04 = $5,187,800 1E-05 = $6,015,800 1E-06 = $7,944,800

OPERATIONS AND MAINTENANCE
Annual O&M Years 0 $0 0 $0 0 $0
5 Year Remedy Reviews Reviews 6 $52,000 6 $52,000 6 $52,000

Net Present Value of O&M and Remedy Reviews (Interest Rate = 7%) 1E-04 = $52,000 1E-05 = $52,000 1E-06 = $52,000

TOTAL CONSTRUCTION, ENGINEERING, AND O&M COST 1E-04 = $5,239,800 1E-05 = $6,067,800 1E-06 = $7,996,800

CONTINGENCY

Contingency 20 % of Project Cost $1,048,000 $1,214,000 $1,599,000

TOTAL COST 1E-04 = $6,288,000 1E-05 = $7,282,000 1E-06 = $9,596,000
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APPENDIX S-6
OU2 SOIL RM
TABLE RM-6

OU2 SOIL RM OPERATION AND MAINTENANCE COST BACKUP       

Alternative 1: No Action 

Remedy Review
Five Year Review - Site Inspection
2 people for 1 day (with travel) at $1,200 per person per day = $2,400
ODCs (car, per diem) $250

Total $2,650 per event
Five Year Review Report

50 hrs $120 hr $6,000
ODCs $250

Total $6,250 per event
Alternative 2: Institutional Controls 

Institutional Control Review
Institutional Control Review Site Visit
2 people for 1 day (with travel) at $1,200 per person per day = $2,400
ODCs (car, per diem) $250

Total $2,650 per event
Institutional Control Review Report

36 hrs $120 hr $4,320
Total $4,320 per year

Remedy Review
Five Year Review - Site Inspection
2 people for 2 days (with travel) at $1,200 per person per day = $4,800
ODCs (hotel rooms, car, per diem) $660

Total $5,460 per event
Five Year Review Report

150 hrs $120 hr $18,000
ODCs $500

Total $18,500 per event

Alternative 3:  Soil Excavation + On-Site Consolidation Under Soil Cover
Alternative 4:  Soil Excavation + Ex Situ Treatment by Soil Washing
Alternative 5: Soil excavation + Off-site disposal

Remedy Review
Five Year Review - Site Inspection
2 people for 2 days (with travel) at $1,200 per person per day = $4,800
ODCs (hotel rooms, car, per diem) $660

Total $5,460 per event
Five Year Review Report

150 hrs $120 hr $18,000
ODCs $500

Total $18,500 per event
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APPENDIX S-6
BASIS FOR COST ESTIMATES

TABLE MIA-1
OU2 SOIL MIA ALT 1: NO ACTION

MATTHIESSEN & HEGELER ZINC COMPANY SITE

Cost Estimating Activity Unit Cost Units No. of Units Cost No. of Units Cost No. of Units Cost Notes Unit Cost Source
Risk = 1E-04 Risk = 1E-05 Risk = 1E-06

REMEDY CONSTRUCTION

CONSTRUCTION  SUBTOTAL 1E-04 = $0 1E-05 = $0 1E-06 = $0

ENGINEERING AND CONSTRUCTION MANAGEMENT
ENGINEERING & CM SUBTOTAL 1E-04 = $0 1E-05 = $0 1E-06 = $0

CONSTRUCTION & ENGINEERING TOTAL 1E-04 = $0 1E-05 = $0 1E-06 = $0

OPERATIONS AND MAINTENANCE
Annual O&M Years 0 $0 0 $0 0 $0
5 Year Remedy Reviews Reviews 6 $19,000 6 $19,000 6 $19,000

Net Present Value of O&M and Remedy Reviews (Interest Rate = 7%) 1E-04 = $19,000 1E-05 = $19,000 1E-06 = $19,000

TOTAL CONSTRUCTION, ENGINEERING, AND O&M COST 1E-04 = $19,000 1E-05 = $19,000 1E-06 = $19,000

CONTINGENCY

Contingency 20 % of Project Cost $4,000 $4,000 $4,000

TOTAL COST 1E-04 = $23,000 1E-05 = $23,000 1E-06 = $23,000
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APPENDIX S-6
BASIS FOR COST ESTIMATES

TABLE MIA-2
OU2 SOIL MIA ALT 2: SOIL EXCAVATION + ON-SITE SOIL CONSOLIDATION UNDER A SOIL COVER + INSTITUTIONAL CONTROLS

MATTHIESSEN & HEGELER ZINC COMPANY SITE

Cost Estimating Activity Unit Cost Units No. of Units Cost No. of Units Cost No. of Units Cost Notes Unit Cost Source
Risk = 1E-04 Risk = 1E-05 Risk = 1E-06

REMEDY CONSTRUCTION
Preconstruction Activities

Mobilization & Demobilization $250,000 LS 1 $250,000 1 $250,000 1 $250,000 Prev. project experience
Construction Surveying $2,000 Day 21 $42,000 21 $42,000 21 $42,000 Assume 3 ac/day for surveying Prev. project experience
Contractor Prepared Preconstruction Plans
     HASP $6,000 LS 1 $6,000 1 $6,000 1 $6,000 Prev. project experience
     SWPPP Plan $15,000 LS 1 $15,000 1 $15,000 1 $15,000 Prev. project experience
     Traffic Plan $10,000 LS 1 $10,000 1 $10,000 1 $10,000 Prev. project experience
     Work Plan $8,000 LS 1 $8,000 1 $8,000 1 $8,000 Prev. project experience
     Sampling Plan $6,000 LS 1 $6,000 1 $6,000 1 $6,000 Prev. project experience

Pre-Design Sampling $3,900 Acre 21 $81,000 21 $81,000 21 $81,000
Pre-design sampling area shown on Figures 4.3-
1 (surface) and 4.3-2 (subsurface)

Subtotal 1E-04 = $418,000 1E-05 = $418,000 1E-06 = $418,000
Site Preparation & Access

Construction Temporary Erosion & Sediment Controls $10,000 LS 1 $10,000 1 $10,000 1 $10,000 Prev. project experience

Clearing & Grubbing Assume 5 Ac/day for site clearing and grubbing
     Tree and Brush Removal - Medium Density $900 10,000 Sq Ft 15 $13,000 15 $13,000 15 $13,000 2010 RS Means & Experience
     Tree and Brush Removal - Low Density $600 10,000 Sq Ft 132 $79,000 132 $79,000 132 $79,000 Prev. project experience
Provide & Install Construction Fencing $18 LF 8,546                $154,000 8,546                 $154,000 8,546              $154,000 Prev. project experience

Decontamination Area $10,000 LS 1 $10,000 1 $10,000 1 $10,000
Includes materials, power, and water to operate 
decontamination area 

Access Roads $18 Sq Yd 11,000              $198,000 11,000               $198,000 11,000            $198,000 Access road around MIA Area Prev. project experience
Construction Water Management
     Construction Dewatering (GW & Surface Water) $40,000 LS 1 $40,000 1 $40,000 1 $40,000 Prev. project experience
     Treatment/Disposal $0.30 Gallon 7,067,668         $2,120,000 7,250,311          $2,175,000 7,680,843        $2,304,000 Quote from EQ Facility, 9/2010
     Discharge Sampling & Analysis $5,000 Month 1 $5,000 1 $5,000 1 $5,000

Perimeter Air Monitoring for Metals $31,460 Month 24 $755,000 26 $818,000 27 $849,000
Monitoring will continue for duration of 
construction phase Prev. project experience

Subtotal 1E-04 = $3,384,000 1E-05 = $3,502,000 1E-06 = $3,662,000
Physical Hazard Removal

Bld/Structure Demolition-Concrete Footings $18.00 Sq Ft 52,430              $944,000 52,430               $944,000 52,430            $944,000 Assume 12" thick concrete foundation 2010 RS Means & Experience
Bld/Structure Demolition-Fnd not included $1.00 Cu Ft 824,673            $825,000 824,673             $825,000 824,673           $825,000 2010 RS Means

Debris Removal & Onsite Consolidation $22.00 Cu Yd 27,952              $615,000 27,952               $615,000 27,952            $615,000
Brick, concrete,  ceramic,  and wood material 
will be crushed and consolidated on-site Prev. project experience

Debris Removal, Rinse & Offsite Disposal $120.00 Cu Yd 1,232                $148,000 1,232                 $148,000 1,232              $148,000 Slag/sinter to be disposed of off-site Prev. project experience

Contaminated Water Disposal (hazardous) $0.80 gallon 2,206,709         $1,765,000 2,206,709          $1,765,000 2,206,709        $1,765,000
Contaminated water will be collected and 
transported off-site for treatment/disposal

Air Monitoring & Compliance Sampling $77,040 Month 1.2                   $92,000 1.2                     $92,000 1.2                  $92,000
Monitor air for metals, particulates, and 
asbestos Prev. project experience

Compliance Sampling & Analysis for Off-Site Disposal $1.84 Cu Yd 1,021                $1,900 1,021                 $1,900 1,021              $1,900 Prev. project experience

Debris Removal, Rinse & Off-Site Recycling $62.30 Cu Yd 1,021                $64,000 1,021                 $64,000 1,021              $64,000
Metal will be sent to an off-site recycling 
facility

On-Site Recycling Equipment Rental $58,355 Month 0.5                   $29,000 1                       $29,000 1                     $29,000

equipment used to crush brick, concrete, and 
ceramic materials before placing them in the on-site 
consolidation area or recycling the material on-site

1E-04 = $4,483,900 1E-05 = $4,483,900 1E-06 = $4,483,900
Institutional Controls

Deed Restrictions $30,000 LS 1 $30,000 1 $30,000 1 $30,000
Institutional Control Monitoring Plan (ICMP) $5,000 ls 1 $5,000 1 $5,000 1 $5,000

Subtotal 1E-04 = $35,000 1E-05 = $35,000 1E-06 = $35,000
Contaminated Soil Excavation and Backfilling

Contaminated Soil Excavation & Temporary Stockpiling $6 Cu Yd 162,236            $973,000 167,948             $1,008,000 176,716           $1,060,000 Assume 2000 cy/day for soil excavation Prev. project experience
Contaminated Soil Excavation &  Temporary Stockpiling, Difficult 
Materials $9 Cu Yd 87,358              $786,000 90,433               $814,000 95,155            $856,000 Assume 1000 cy/day for soil excavation Prev. project experience

Backfill - Offsite Borrow, Hauling, Placement & Compaction $30 Cu Yd 222,530            $6,676,000 230,579             $6,917,000 243,754           $7,313,000
Includes analytical testing of material. Assume 
backfill rate of 5000 cy/day Prev. project experience

Confirmation Sampling & Analysis $2.68 Cu Yd 249,594            $670,000 258,381             $693,000 271,870           $730,000
Collect sample of excavated area for 
confirmation. Prev. project experience

Subtotal 1E-04 = $9,105,000 1E-05 = $9,432,000 1E-06 = $9,959,000

Assume 2 feet of water need to be removed 
from open excavation



Page 2 of 2

APPENDIX S-6
BASIS FOR COST ESTIMATES

TABLE MIA-2
OU2 SOIL MIA ALT 2: SOIL EXCAVATION + ON-SITE SOIL CONSOLIDATION UNDER A SOIL COVER + INSTITUTIONAL CONTROLS

MATTHIESSEN & HEGELER ZINC COMPANY SITE

Cost Estimating Activity Unit Cost Units No. of Units Cost No. of Units Cost No. of Units Cost Notes Unit Cost Source
Risk = 1E-04 Risk = 1E-05 Risk = 1E-06

Contaminated Soil Consolidation or Disposal
Onsite Hauling and Consolidation $4.5 Cu Yd 249,594            $1,123,000 258,381             $1,163,000 271,870           $1,223,000 2010 RS Means & Experience

Subtotal 1E-04 = $1,123,000 1E-05 = $1,163,000 1E-06 = $1,223,000
Capping/Cover/Liner
     Low Permeability Clay Cover, 2 ft, Compacted $28 Cu Yd 17,454              $436,000 18,068               $452,000 19,011            $475,000 Compacted clay material for area soil cover. 2010 RS Means including Hauling

Geotextile Filter & Separator Fabric $3 Sq Yd 20,803              $52,000 21,535               $54,000 22,660            $57,000
Geotextile liner used to excavated soil from soil 
cover material in MIA consolidation area. Prev. project experience

Subtotal 1E-04 = $488,000 1E-05 = $506,000 1E-06 = $532,000
Runoff Diversion & Erosion Control (Permanent)

Swales-Excavation & Grading $2 Sq Yd 1,037                $2,100 1,037                 $2,000 1,037              $2,000
Assumes 6-ft wide swales around perimeter and 
down slope on each side of consolidation area

Erosion Control Mat (Slopes & Covers) $2 Sq Yd 19,766.24         $39,500 20,499               $41,000 21,623            $43,000
Mat placed across entire consolidation area 
cover

Erosion Control Mat (Drainage Channels) $3 Sq Yd 854                   $2,100 854                    $2,000 854                 $2,000
Assumes 6-ft wide channel at base of 
consolidation area around perimeter

Erosion Control Riprap-(Grad. No. 3 Quality  B) $42 Cu Yd 284.60              $12,000 284.60               $12,000 284.60            $12,000 Assume 1.0 ft of riprap in channel
Erosion Control Stone/Bedding (CA-2 or Grad. No. 1) $26 Cu Yd 284.60              $7,400 284.60               $7,000 284.60            $7,000 Assume 1.0 ft of stone bedding in channel

Subtotal 1E-04 = $63,100 1E-05 = $64,000 1E-06 = $66,000

Surface Water Control Structures & Piping

All surface water control costs are included in 
the MIA Area (not divided by investigation 
area)

Surface Water Control Structures $40,000 LS 1                      $40,000 1                       $40,000 1                     $40,000

HDPE-Smooth Interior (18 in Type S) $21 Ft 1,000                $21,000 1,000                 $21,000 1,000              $21,000

Stormwater will be piped from site to the 
existing LaSalle stormwater system and to the 
LaSalle POTW 

Subtotal 1E-04 = $61,000 1E-05 = $61,000 1E-06 = $61,000
Topsoil Cover & Revegetation

Offsite Topsoil Borrow, Hauling, & Placement $28 Cu Yd 34,784              $974,000 31,798               $890,000 32,320            $905,000

Includes both topsoil for MIA Area (0.5 ft) and 
cover material for on-site consolidation area (1 
ft) Prev. project experience

Tree Planting (Assume 1 tree per 250 Sq Ft) $25 Tree Plug 1,169                $29,000 1,201                 $30,000 1,215              $30,000 Assume 50 trees planted per day Prev. project experience

Seeding - Minimal slope on-site areas $1,000 Acre 38                    $38,000 39                      $39,000 40                   $40,000

Assume hydroseeding performed at 10 ac/day. 
Includes seeding for both MIA Area overall and 
for on-site consolidation area Prev. project experience

Subtotal 1E-04 = $1,041,000 1E-05 = $959,000 1E-06 = $975,000
Site Restoration and Final Survey

Incidental Site Clean-up/Restoration $10,000 LS 1 $10,000 1 $10,000 1 $10,000 Prev. project experience
Final Survey $12,000 LS 1 $12,000 1 $12,000 1 $12,000 Prev. project experience

Subtotal 1E-04 = $22,000 1E-05 = $22,000 1E-06 = $22,000
Contractor's Oversight, H&S, Surveying

Contractor Health and Safety $25,000 Month 24 $600,000 26 $650,000 27 $675,000 Prev. project experience
Survey As-Builts $15,000 LS 1 $15,000 1 $15,000 1 $15,000 Prev. project experience
Contractor Management and Oversight $40,000 Month 24 $960,000 26 $1,040,000 27 $1,080,000 Prev. project experience
Contractor Sub Contracted Quality Control $10,000 Month 24 $240,000 26 $260,000 27 $270,000 Prev. project experience

Subtotal 1E-04 = $1,815,000 1E-05 = $1,965,000 1E-06 = $2,040,000

CONSTRUCTION  SUBTOTAL 1E-04 = $22,039,000 1E-05 = $22,610,900 1E-06 = $23,476,900

ENGINEERING AND CONSTRUCTION MANAGEMENT
Onsite Construction Quality Assurance $30,000 Month 24 $720,000 26 $780,000 27 $810,000 Prev. project experience
Design, Engin., Procurement, & Construction Management: 20% of Construction Cost $4,408,000 $4,522,000 $4,695,000 Prev. project experience
Subcontractor Bond 3% of Construction Cost $661,000 $678,000 $704,000
Construction Completion Report $40,000 LS 1 $40,000 1 $40,000 1 $40,000 Prev. project experience

ENGINEERING & CM SUBTOTAL 1E-04 = $5,829,000 1E-05 = $6,020,000 1E-06 = $6,249,000

CONSTRUCTION & ENGINEERING TOTAL 1E-04 = $27,868,000 1E-05 = $28,630,900 1E-06 = $29,725,900

OPERATIONS AND MAINTENANCE
Annual O&M Years 30 $330,000 30 $330,000 30 $330,000
5 Year Remedy Reviews Reviews 6 $52,000 6 $52,000 6 $52,000

Net Present Value of O&M and Remedy Reviews (Interest Rate = 7%) 1E-04 = $382,000 1E-05 = $382,000 1E-06 = $382,000

TOTAL CONSTRUCTION, ENGINEERING, AND O&M COST 1E-04 = $28,250,000 1E-05 = $29,012,900 1E-06 = $30,107,900

CONTINGENCY

Contingency 20 % of Project Cost $5,650,000 $5,803,000 $6,022,000

TOTAL COST 1E-04 = $33,900,000 1E-05 = $34,816,000 1E-06 = $36,130,000
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APPENDIX S-6
BASIS FOR COST ESTIMATES

TABLE MIA-3
OU2 SOIL MIA ALT 3: EX SITU CHEMICAL STABILIZATION

MATTHIESSEN & HEGELER ZINC COMPANY SITE

Cost Estimating Activity Unit Cost Units No. of Units Cost No. of Units Cost No. of Units Cost Notes Unit Cost Source
Risk = 1E-04 Risk = 1E-05 Risk = 1E-06

REMEDY CONSTRUCTION
Preconstruction Activities

Stability Analyses $18,000 LS 1 $18,000 1 $18,000 1 $18,000 Prev. project experience
Mobilization & Demobilization $250,000 LS 1 $250,000 1 $250,000 1 $250,000 Prev. project experience
Construction Surveying $2,000 Day 21 $42,000 21 $42,000 21 $42,000 Assume 3 ac/day for surveying Prev. project experience
Permits $18,000 LS 1 $18,000 1 $18,000 1 $18,000 Prev. project experience
Contractor Prepared Preconstruction Plans
     HASP $6,000 LS 1 $6,000 1 $6,000 1 $6,000 Prev. project experience
     SWPPP Plan $15,000 LS 1 $15,000 1 $15,000 1 $15,000 Prev. project experience
     Traffic Plan $10,000 LS 1 $10,000 1 $10,000 1 $10,000 Prev. project experience
     Work Plan $8,000 LS 1 $8,000 1 $8,000 1 $8,000 Prev. project experience
     Sampling Plan $6,000 LS 1 $6,000 1 $6,000 1 $6,000 Prev. project experience

Pre-Design Sampling $3,900 Acre 20.8 $81,000 20.8 $81,000 20.8 $81,000

Pre-design sampling area shown on 
Figures 4.3-1 (surface) and 4.3-2 
(subsurface)

Subtotal 1E-04 = $454,000 1E-05 = $454,000 1E-06 = $454,000
Site Preparation & Access

Construction Temporary Erosion & Sediment Controls $10,000 LS 1 $10,000 1 $10,000 1 $10,000 Prev. project experience

Clearing & Grubbing
Assume 5 Ac/day for site clearing 
and grubbing

     Tree and Brush Removal - Medium Density $900 10,000 Sq Ft 24 $22,000 24 $22,000 26 $23,000 2010 RS Means & Experience
     Tree and Brush Removal - Low Density $600 10,000 Sq Ft 216 $130,000 220 $132,000 231 $139,000 Prev. project experience
Provide & Install Construction Fencing $18 LF 8546 $154,000 8546 $154,000 8546 $154,000 Prev. project experience

Decontamination Area $10,000 LS 1 $10,000 1 $10,000 1 $10,000
Includes materials, power, and water 
to operate decontamination area 

Access Roads $18 Sq Yd 11,000               $198,000 11,000                $198,000 11,000             $198,000 Access road around MIA Area Prev. project experience
Construction Water Management
     Construction Dewatering (GW & Surface Water) $40,000 LS 1 $40,000 1 $40,000 1 $40,000 Prev. project experience
     Treatment/Disposal $0.30 Gallon 11,716,023        $3,515,000 12,182,713         $3,655,000 14,118,247      $4,235,000 Quote from EQ Facility, 9/2010
     Discharge Sampling & Analysis $5,000.00 Month 1 $5,000 1 $5,000 1 $5,000
Perimeter Air Monitoring for Metals $31,460 Month 32 $1,007,000 33 $1,038,000 37 $1,164,000 Prev. project experience

Subtotal 1E-04 = $5,091,000 1E-05 = $5,264,000 1E-06 = $5,978,000
Physical Hazard Removal

Bld/Structure Demolition-Concrete Footings $18.00 Sq Ft 52,430               $944,000 52,430                $944,000 52,430             $944,000
Assume 12" thick concrete 
foundation 2010 RS Means & Experience

Bld/Structure Demolition-Fnd not included $1.00 Cu Ft 824,673             $825,000 824,673              $825,000 824,673           $825,000 2010 RS Means

Debris Removal, Rinse & Offsite Disposal $120.00 Cu Yd 29,184               $3,502,000 29,184                $3,502,000 29,184             $3,502,000

Metal material will be recycled off-
site, all other material will be 
disposed of Prev. project experience

Contaminated Water Disposal (hazardous) $0.80 gallon 2,206,709          $1,765,000 2,206,709           $1,765,000 2,206,709        $1,765,000

Contaminated water will be collected 
and transported off-site for 
treatment/disposal

Air Monitoring & Compliance Sampling $77,040 Month 1.2                     $92,000 1.2                      $92,000 1.2                   $92,000
Monitor air for metals, particulates, 
and asbestos Prev. project experience

Compliance Sampling & Analysis for Off-Site Disposal $1.84 Cu Yd 30,205               $55,500 30,205                $55,500 30,205             $55,500 Prev. project experience

Debris Removal, Rinse & Off-Site Recycling $62.30 Cu Yd 1,021                 $64,000 1,021                  $64,000 1,021               $64,000

Metal material will be recycled off-
site, all other material will be 
disposed of

1E-04 = $7,247,500 1E-05 = $7,247,500 1E-06 = $7,247,500
Ex Situ Chemical Stabilization

Contaminated Soil Excavation & Stockpiling & Replacement $25 Cu Yd 412,006             $10,300,000 427,068              $10,677,000 479,802           $11,995,000

Includes cost to excavate soil , haul 
to pug, haul back to hole, backfill, 
compact in place. Assume rate of 
1200 cy/day. Prev. project experience

Bench/Pilot Chemical Stabilizer Study $3,600 LS 1 $4,000 1 $4,000 1 $4,000 Prev. project experience
Pilot Chemical Stabilizer Study $50,000 LS 1 $50,000 1 $50,000 1 $50,000
Mixing and Chemical Application, 12 ft. $65 Cu Yd 329,605             $21,424,000 341,655              $22,208,000 383,842           $24,950,000 Prev. project experience
Vapor/Dust Control, SVE $12,219 month 14 $171,000 15 $183,000 17 $208,000

Assume 2 feet of water need to be 
removed from open excavation
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APPENDIX S-6
BASIS FOR COST ESTIMATES

TABLE MIA-3
OU2 SOIL MIA ALT 3: EX SITU CHEMICAL STABILIZATION

MATTHIESSEN & HEGELER ZINC COMPANY SITE

Cost Estimating Activity Unit Cost Units No. of Units Cost No. of Units Cost No. of Units Cost Notes Unit Cost Source
Risk = 1E-04 Risk = 1E-05 Risk = 1E-06

Odor Control $22,292 month 14 $312,000 15 $334,000 17 $379,000 Prev. project experience
Confirmation Sampling & Analysis $300 LS 147 $44,000 152 $46,000 170 $51,000 Soil stabilization backup

Subtotal 1E-04 = $32,305,000 1E-05 = $33,502,000 1E-06 = $37,637,000
Topsoil Cover & Revegetation

Onsite Topsoil Borrow, Hauling & Placement, 6-in $12 Cu Yd 44,501               $534,000 45,239                $543,000 47,529             $570,000 Prev. project experience
Tree Planting (Assume 1 tree per 250 Sq Ft) $25 Tree Plug 1,922                 $48,000 1,922                  $48,000 1,922               $48,000 Assume 50 trees planted per day Prev. project experience

Seeding - Minimal slope on-site areas $1,000 Acre 55 $55,000 55 $55,000 55 $55,000
Assume hydroseed applied at 10 
ac/day Prev. project experience

Subtotal 1E-04 = $637,000 1E-05 = $646,000 1E-06 = $673,000
Site Restoration and Final Survey

Incidental Site Clean-up/Restoration $10,000 LS 1 $10,000 1 $10,000 1 $10,000 Prev. project experience
Final Survey $12,000 LS 1 $12,000 1 $12,000 1 $12,000 Prev. project experience

Subtotal 1E-04 = $22,000 1E-05 = $22,000 1E-06 = $22,000
Contractor's Oversight, H&S, Surveying

Contractor Health and Safety $25,000 Month 32 $800,000 33 $825,000 37 $925,000 Prev. project experience
Survey As-Builts $15,000 LS 1 $15,000 1 $15,000 1 $15,000 Prev. project experience
Contractor Management and Oversight $40,000 Month 32 $1,280,000 33 $1,320,000 37 $1,480,000 Prev. project experience
Contractor Sub Contracted Quality Control $10,000 Month 32 $320,000 33 $330,000 37 $370,000 Prev. project experience

Subtotal 1E-04 = $2,415,000 1E-05 = $2,490,000 1E-06 = $2,790,000

CONSTRUCTION  SUBTOTAL 1E-04 = $48,171,500 1E-05 = $49,625,500 1E-06 = $54,801,500

ENGINEERING AND CONSTRUCTION MANAGEMENT
Onsite Construction Quality Assurance $30,000 Month 32 $960,000 33 $990,000 37 $1,110,000 Prev. project experience
Design, Engin., Procurement, & Construction Management: 20% of Construction Cost $9,634,000 $9,925,000 $10,960,000 Prev. project experience
Subcontractor Bond 3% of Construction Cost $1,445,000 $1,489,000 $1,644,000
Construction Completion Report $40,000 LS 1 $40,000 1 $40,000 1 $40,000 Prev. project experience

ENGINEERING & CM SUBTOTAL 1E-04 = $12,079,000 1E-05 = $12,444,000 1E-06 = $13,754,000

CONSTRUCTION & ENGINEERING TOTAL 1E-04 = $60,250,500 1E-05 = $62,069,500 1E-06 = $68,555,500

OPERATIONS AND MAINTENANCE
Annual O&M Years 1 $56,000 1 $56,000 1 $56,000
5 Year Remedy Reviews Reviews 2 $29,000 2 $29,000 2 $29,000 assume 2, year 5 and year 10

Net Present Value of O&M and Remedy Reviews (Interest Rate = 7%) 1E-04 = $85,000 1E-05 = $85,000 1E-06 = $85,000

TOTAL CONSTRUCTION, ENGINEERING, AND O&M COST 1E-04 = $60,335,500 1E-05 = $62,154,500 1E-06 = $68,640,500

CONTINGENCY

Contingency 20 % of Project Cost $12,067,000 $12,431,000 $13,728,000

TOTAL COST 1E-04 = $72,403,000 1E-05 = $74,586,000 1E-06 = $82,369,000
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APPENDIX S-6
BASIS FOR COST ESTIMATES

TABLE MIA-4
OU2 SOIL MIA ALT 4: SOIL EXCAVATION + EX-SITU TREATMENT BY SOIL WASHING

MATTHIESSEN & HEGELER ZINC COMPANY SITE

Cost Estimating Activity Unit Cost Units No. of Units Cost No. of Units Cost No. of Units Cost Notes Unit Cost Source
Risk = 1E-04 Risk = 1E-05 Risk = 1E-06

REMEDY CONSTRUCTION
Preconstruction Activities

Mobilization & Demobilization $250,000 LS 1 $250,000 1 $250,000 1 $250,000 Prev. project experience
Construction Surveying $2,000 Day 21 $42,000 21 $42,000 21 $42,000 Assume 3 ac/day for surveying Prev. project experience
Contractor Prepared Preconstruction Plans
     HASP $6,000 LS 1 $6,000 1 $6,000 1 $6,000 Prev. project experience
     SWPPP Plan $15,000 LS 1 $15,000 1 $15,000 1 $15,000 Prev. project experience
     Traffic Plan $10,000 LS 1 $10,000 1 $10,000 1 $10,000 Prev. project experience
     Work Plan $8,000 LS 1 $8,000 1 $8,000 1 $8,000 Prev. project experience
     Sampling Plan $6,000 LS 1 $6,000 1 $6,000 1 $6,000 Prev. project experience

Pre-Design Sampling $3,900 Acre 21 $81,000 21 $81,000 21 $81,000

Pre-design sampling area shown on 
Figures 4.3-1 (surface) and 4.3-2 
(subsurface) Prev. project experience

Subtotal 1E-04 = $418,000 1E-05 = $418,000 1E-06 = $418,000
Site Preparation & Access

Construction Temporary Erosion & Sediment Controls $10,000 LS 1 $10,000 1 $10,000 1 $10,000 Prev. project experience

Clearing & Grubbing
Assume 5 Ac/day for site clearing 
and grubbing

     Tree and Brush Removal - Medium Density $900 10,000 Sq Ft 24                        $22,000 24                       $22,000 26                    $23,000 2010 RS Means & Experience
     Tree and Brush Removal - Low Density $600 10,000 Sq Ft 216                      $130,000 220                     $132,000 231                  $139,000 Prev. project experience
Provide & Install Construction Fencing $18 LF 8,546                   $154,000 8,546                  $154,000 8,546               $154,000 Prev. project experience

Decontamination Area $10,000 LS 1 $10,000 1 $10,000 1 $10,000
Includes materials, power, and water 
to operate decontamination area 

Access Roads $18 Sq Yd 11,000                 $198,000 11,000                $198,000 11,000             $198,000 Access road around MIA Area Prev. project experience
Construction Water Management
     Construction Dewatering (GW & Surface Water) $40,000.00 LS 1 $40,000 1 $40,000 1 $40,000 Prev. project experience
     Treatment/Disposal $0.30 Gallon 11,716,023          $3,515,000 12,182,713         $3,655,000 14,118,247      $4,235,000 Quote from EQ Facility, 9/2010
     Discharge Sampling & Analysis $5,000.00 Month 1 $5,000 1 $5,000 1 $5,000
Perimeter Air Monitoring for Metals $31,460 Month 68 $2,139,000 70 $2,202,000 79 $2,485,000 Prev. project experience

Subtotal 1E-04 = $6,223,000 1E-05 = $6,428,000 1E-06 = $7,299,000
Physical Hazard Removal

Bld/Structure Demolition-Concrete Footings $18.00 Sq Ft 52,430                 $944,000 52,430                $944,000 52,430             $944,000
Assume 12" thick concrete 
foundation 2010 RS Means & Experience

Bld/Structure Demolition-Fnd not included $1.00 Cu Ft 824,673               $825,000 824,673              $825,000 824,673           $825,000 2010 RS Means

Debris Removal, Rinse & Offsite Disposal $120.00 Cu Yd 29,184                 $3,502,000 29,184                $3,502,000 29,184             $3,502,000

Metal material will be recycled off-
site, all other material will be 
disposed of Prev. project experience

Contaminated Water Disposal (hazardous) $0.80 gallon 2,206,709            $1,765,000 2,206,709           $1,765,000 2,206,709        $1,765,000

Contaminated water will be collected 
and transported off-site for 
treatment/disposal

Air Monitoring & Compliance Sampling $77,040 Month 1.2                       $92,000 1.2                      $92,000 1.2                   $92,000
Monitor air for metals, particulates, 
and asbestos Prev. project experience

Compliance Sampling & Analysis for Off-Site Disposal $1.84 Cu Yd 30,205                 $55,500 30,205                $55,500 30,205             $55,500 Prev. project experience

Debris Removal, Rinse & Off-Site Recycling $62.30 Cu Yd 1,021                   $64,000 1,021                  $64,000 1,021               $64,000

Metal material will be recycled off-
site, all other material will be 
disposed of

1E-04 = $7,247,500 1E-05 = $7,247,500 1E-06 = $7,247,500
Contaminated Soil Excavation and Backfilling

Contaminated Soil Excavation & Temporary Stockpiling $6 Cu Yd 267,804               $1,607,000 277,594              $1,666,000 311,871           $1,871,000
Assume 2000 cy/day for soil 
excavation Prev. project experience

Contaminated Soil Excavation &  Temporary Stockpiling, Difficult Materials $9 Cu Yd 144,202               $1,298,000 149,474              $1,345,000 167,931           $1,511,000
Assume 1000 cy/day for soil 
excavation Prev. project experience

Backfill - Offsite Borrow, Hauling, Placement & Compaction $30 Cu Yd 82,401                 $2,472,000 85,414                $2,562,000 95,960             $2,879,000

Account for 20% of material to be 
disposed of as hazardous waste 
sludge from soil washing. Includes 
analytical testing of material. 
Assume backfill rate of 5000 cy/day. Prev. project experience

Confirmation Sampling & Analysis $2.68 Cu Yd 412,006               $1,106,000 427,068              $1,146,000 479,802           $1,288,000
Collect sample of excavated area for 
confirmation. Prev. project experience

Subtotal 1E-04 = $6,483,000 1E-05 = $6,719,000 1E-06 = $7,549,000
Contaminated Soil Washing

Bench/Pilot Soil Washing Testing $45,000 LS 1                          $45,000 1 $45,000 1                      $45,000
Soil Staging/Soil Washing Area Set-Up $100,000 LS 1                          $100,000 1 $100,000 1                      $100,000
Ex Situ Soil Washing Processes & Dewatering $84 Cu Yd 412,006               $34,608,000 427,068              $35,874,000 479,802           $40,303,000 Assume 400 ton/day Prev. project experience

Assume 2 feet of water need to be 
removed from open excavation
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APPENDIX S-6
BASIS FOR COST ESTIMATES

TABLE MIA-4
OU2 SOIL MIA ALT 4: SOIL EXCAVATION + EX-SITU TREATMENT BY SOIL WASHING

MATTHIESSEN & HEGELER ZINC COMPANY SITE

Cost Estimating Activity Unit Cost Units No. of Units Cost No. of Units Cost No. of Units Cost Notes Unit Cost Source
Risk = 1E-04 Risk = 1E-05 Risk = 1E-06

Soil Transport, On-site Soils $0.73 Cu Yd 412,006               $301,000 412,006              $301,000 479,802           $350,000
Assume 10 minute travel time per 
load within MIA Area

Compliance Sampling & Analysis $15.26 Cu Yd 412,006               $6,287,000 412,006              $6,287,000 479,802           $7,322,000

Backfill Washed Soils - On-site Borrow, Hauling, Placement, & Compaction $21 Cu Yd 329,605               $6,922,000 329,605              $6,922,000 383,842           $8,061,000
Assume 80% of washed soil is used 
as backfill Prev. project experience

Washing wastewater disposal (hazardous) $0.80 gallon 16,480,238          $13,184,000 17,082,726         $13,666,000 19,192,091      $15,354,000
Assume 40 gallons wastewater per 
cy treated

Dewatered sludge disposal (RCRA hazardous) $280 ton 115,362               $32,301,000 119,579              $33,482,000 134,345           $37,616,000
Assume 20% of initial volume is 
disposed of as waste sludge

Subtotal 1E-04 = $93,748,000 1E-05 = $96,677,000 1E-06 = $109,151,000
Topsoil Cover & Revegetation

Tree Planting (Assume 1 tree per 250 Sq Ft) $25 Tree Plug 1,922                   $48,000 1,922                  $48,000 1,922               $48,000 Assume 50 trees planted per day Prev. project experience

Seeding - Minimal slope on-site areas $1,000 Acre 55                        $55,000 55                       $55,000 55                    $55,000
Assume hydroseed applied at 10 
ac/day Prev. project experience

Subtotal 1E-04 = $103,000 1E-05 = $103,000 1E-06 = $103,000
Site Restoration and Final Survey

Incidental Site Clean-up/Restoration $10,000.00 LS 1 $10,000 1 $10,000 1 $10,000 Prev. project experience
Final Survey $12,000.00 LS 1 $12,000 1 $12,000 1 $12,000 Prev. project experience

Subtotal 1E-04 = $22,000 1E-05 = $22,000 1E-06 = $22,000
Contractor's Oversight, H&S, Surveying

Contractor Health and Safety $25,000 Month 68 $1,700,000 70 $1,750,000 79 $1,975,000 Prev. project experience
Survey As-Builts $15,000.00 LS 1 $15,000 1 $15,000 1 $15,000 Prev. project experience
Contractor Management and Oversight $40,000 Month 68 $2,720,000 70 $2,800,000 79 $3,160,000 Prev. project experience
Contractor Sub Contracted Quality Control $10,000 Month 68 $680,000 70 $700,000 79 $790,000 Prev. project experience

Subtotal 1E-04 = $5,115,000 1E-05 = $5,265,000 1E-06 = $5,940,000

CONSTRUCTION  SUBTOTAL 1E-04 = $119,359,500 1E-05 = $122,879,500 1E-06 = $137,729,500

ENGINEERING AND CONSTRUCTION MANAGEMENT
Onsite Construction Quality Assurance $30,000 Month 68 $2,040,000 70 $2,100,000 79 $2,370,000 Prev. project experience
Design, Engin., Procurement, & Construction Management: 20% of Construction Cost $23,872,000 $24,576,000 $27,546,000 Prev. project experience
Subcontractor Bond 3% of Construction Cost $3,581,000 $3,686,000 $4,132,000
Construction Completion Report $40,000 LS 1 $40,000 1 $40,000 1 $40,000 Prev. project experience

ENGINEERING & CM SUBTOTAL 1E-04 = $29,533,000 1E-05 = $30,402,000 1E-06 = $34,088,000

CONSTRUCTION & ENGINEERING TOTAL 1E-04 = $148,892,500 1E-05 = $153,281,500 1E-06 = $171,817,500

OPERATIONS AND MAINTENANCE
Annual O&M Years 0 $0 0 $0 0 $0
5 Year Remedy Reviews Reviews 6 $52,000 6 $52,000 6 $52,000

Net Present Value of O&M and Remedy Reviews (Interest Rate = 7%) 1E-04 = $52,000 1E-05 = $52,000 1E-06 = $52,000

TOTAL CONSTRUCTION, ENGINEERING, AND O&M COST 1E-04 = $148,944,500 1E-05 = $153,333,500 1E-06 = $171,869,500

CONTINGENCY

Contingency 20 % of Project Cost $29,789,000 $30,667,000 $34,374,000

TOTAL COST 1E-04 = $178,734,000 1E-05 = $184,001,000 1E-06 = $206,244,000
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APPENDIX S-6
BASIS FOR COST ESTIMATES

TABLE MIA-5
OU2 SOIL MIA ALT 5: SOIL EXCAVATION + OFF-SITE DISPOSAL 

MATTHIESSEN & HEGELER ZINC COMPANY SITE

Cost Estimating Activity Unit Cost Units No. of Units Cost No. of Units Cost No. of Units Cost Notes Unit Cost Source
Risk = 1E-04 Risk = 1E-05 Risk = 1E-06

REMEDY CONSTRUCTION
Preconstruction Activities

Mobilization & Demobilization $250,000 LS 1 $250,000 1 $250,000 1 $250,000 Prev. project experience
Construction Surveying $2,000 Day 21 $42,000 21 $42,000 21 $42,000 Assume 3 ac/day for surveying Prev. project experience
Contractor Prepared Preconstruction Plans
     HASP $6,000 LS 1 $6,000 1 $6,000 1 $6,000 Prev. project experience
     SWPPP Plan $15,000 LS 1 $15,000 1 $15,000 1 $15,000 Prev. project experience
     Traffic Plan $10,000 LS 1 $10,000 1 $10,000 1 $10,000 Prev. project experience
     Work Plan $8,000 LS 1 $8,000 1 $8,000 1 $8,000 Prev. project experience
     Sampling Plan $6,000 LS 1 $6,000 1 $6,000 1 $6,000 Prev. project experience

Pre-Design Sampling $3,900 Acre 21 $81,000 21 $81,000 21 $81,000

Pre-design sampling area shown on 
Figures 4.3-1 (surface) and 4.3-2 
(subsurface) Prev. project experience

Subtotal 1E-04 = $418,000 1E-05 = $418,000 1E-06 = $418,000
Site Preparation & Access

Construction Temporary Erosion & Sediment Controls $10,000 LS 1 $10,000 1 $10,000 1 $10,000 Prev. project experience

Clearing & Grubbing
Assume 5 Ac/day for site clearing 
and grubbing

     Tree and Brush Removal - Medium Density $900 10,000 Sq Ft 24                     $22,000 24                      $22,000 24                    $22,000 2010 RS Means & Experience
     Tree and Brush Removal - Low Density $600 10,000 Sq Ft 216                   $130,000 216                    $130,000 216                  $130,000 Prev. project experience
Provide & Install Construction Fencing $18 LF 8,546                $154,000 8,546                 $154,000 8,546               $154,000 Prev. project experience

Decontamination Area $10,000 LS 1 $10,000 1 $10,000 1 $10,000
Includes materials, power, and water 
to operate decontamination area 

Access Roads $18 Sq Yd 11,000              $198,000 11,000               $198,000 11,000             $198,000 Access road around MIA Area Prev. project experience
Construction Water Management
     Construction Dewatering (GW & Surface Water) $40,000.00 LS 1 $40,000 1 $40,000 1 $40,000 Prev. project experience
     Treatment/Disposal $0.30 Gallon 11,716,023       $3,515,000 12,182,713        $3,655,000 14,118,247      $4,235,000 Quote from EQ Facility, 9/2010
     Discharge Sampling & Analysis $5,000.00 Month 1 $5,000 1 $5,000 1 $5,000
Perimeter Air Monitoring for Metals $31,460 Month 40 $1,258,000 42 $1,321,000 47 $1,479,000 Prev. project experience

Subtotal 1E-04 = $5,342,000 1E-05 = $5,545,000 1E-06 = $6,283,000
Physical Hazard Removal

Bld/Structure Demolition-Concrete Footings $18.00 Sq Ft 52,430              $944,000 52,430               $944,000 52,430             $944,000
Assume 12" thick concrete 
foundation 2010 RS Means & Experience

Bld/Structure Demolition-Fnd not included $1.00 Cu Ft 824,673            $825,000 824,673             $825,000 824,673           $825,000 2010 RS Means

Debris Removal, Rinse & Offsite Disposal $120.00 Cu Yd 29,184              $3,502,000 29,184               $3,502,000 29,184             $3,502,000

Metal material will be recycled off-
site, all other material will be 
disposed of Prev. project experience

Contaminated Water Disposal (hazardous) $0.80 gallon 2,206,709         $1,765,000 2,206,709          $1,765,000 2,206,709        $1,765,000

Contaminated water will be 
collected and transported off-site for 
treatment/disposal

Air Monitoring & Compliance Sampling $77,040 Month 1.2                    $92,000 1.2                     $92,000 1.2                   $92,000
Monitor air for metals, particulates, 
and asbestos Prev. project experience

Compliance Sampling & Analysis for Off-Site Disposal $1.84 Cu Yd 30,205              $55,500 30,205               $55,500 30,205             $55,500 Prev. project experience

Debris Removal, Rinse & Off-Site Recycling $62.30 Cu Yd 1,021                $64,000 1,021                 $64,000 1,021               $64,000

Metal material will be recycled off-
site, all other material will be 
disposed of

1E-04 = $7,247,500 1E-05 = $7,247,500 1E-06 = $7,247,500
Contaminated Soil Excavation and Backfilling

Contaminated Soil Excavation & Temporary Stockpiling $6 Cu Yd 267,804            $1,607,000 277,594             $1,666,000 311,871           $1,871,000
Assume 2000 cy/day for soil 
excavation Prev. project experience

Contaminated Soil Excavation &  Temporary Stockpiling, Difficult 
Materials $9 Cu Yd 144,202            $1,298,000 149,474             $1,345,000 167,931           $1,511,000

Assume 1000 cy/day for soil 
excavation Prev. project experience

Backfill - Offsite Borrow, Hauling, Placement & Compaction $30 Cu Yd 367,505            $11,025,000 381,829             $11,455,000 432,273           $12,968,000

Includes analytical testing of 
material. Assume backfill rate of 
5000 cy/day Prev. project experience

Confirmation Sampling & Analysis $2.68 Cu Yd 412,006            $1,106,000 427,068             $1,146,000 479,802           $1,288,000
Collect sample of excavated area for 
confirmation. Prev. project experience

Subtotal 1E-04 = $15,036,000 1E-05 = $15,612,000 1E-06 = $17,638,000

Assume 2 feet of water need to be 
removed from open excavation
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APPENDIX S-6
BASIS FOR COST ESTIMATES

TABLE MIA-5
OU2 SOIL MIA ALT 5: SOIL EXCAVATION + OFF-SITE DISPOSAL 

MATTHIESSEN & HEGELER ZINC COMPANY SITE

Cost Estimating Activity Unit Cost Units No. of Units Cost No. of Units Cost No. of Units Cost Notes Unit Cost Source
Risk = 1E-04 Risk = 1E-05 Risk = 1E-06

Contaminated Soil Consolidation or Disposal
Offsite Hauling and Disposal (non-hazardous) $90 Cu Yd 242,787            $21,851,000 252,986             $22,769,000 289,128           $26,022,000
Offsite Hauling and Disposal (RCRA hazardous) $150 Cu Yd 169,219            $25,383,000 174,082             $26,112,000 190,674           $28,601,000 Soil that exceeds TCLP Quote from EQ Facility, 9/2010
Offsite Hauling and Disposal (TSCA hazardous) $145 Cu Yd -                    $0 -                     $0 -                  $0 Soil that exceeds 50 ppm PCBs Quote from EQ Facility, 9/2010
Acceptance Sampling & Analysis $3.96 Cu Yd 412,006            $1,633,000 427,068             $1,693,000 479,802           $1,902,000 Prev. project experience

Subtotal 1E-04 = $48,867,000 1E-05 = $50,574,000 1E-06 = $56,525,000
Topsoil Cover & Revegetation

Offsite Topsoil Borrow, Hauling, & Placement, 6-in $28 Cu Yd 44,501              $1,246,000 45,239               $1,267,000 47,529             $1,331,000 Prev. project experience
Tree Planting (Assume 1 tree per 250 Sq Ft) $25 Tree Plug 1,922                $48,000 1,954                 $49,000 2,053               $51,000 Assume 50 trees planted per day Prev. project experience

Seeding - Minimal slope on-site areas $1,000 Acre 55                     $55,000 56                      $56,000 59                    $59,000
Assume hydroseed applied at 10 
ac/day Prev. project experience

Subtotal 1E-04 = $1,349,000 1E-05 = $1,372,000 1E-06 = $1,441,000
Site Restoration and Final Survey

Incidental Site Clean-up/Restoration $10,000 LS 1 $10,000 1 $10,000 1 $10,000 Prev. project experience
Final Survey $12,000 LS 1 $12,000 1 $12,000 1 $12,000 Prev. project experience

Subtotal 1E-04 = $22,000 1E-05 = $22,000 1E-06 = $22,000
Contractor's Oversight, H&S, Surveying

Contractor Health and Safety $25,000 Month 40 $1,000,000 42 $1,050,000 47 $1,175,000 Prev. project experience
Survey As-Builts $15,000 LS 1 $15,000 1 $15,000 1 $15,000 Prev. project experience
Contractor Management and Oversight $40,000 Month 40 $1,600,000 42 $1,680,000 47 $1,880,000 Prev. project experience
Contractor Sub Contracted Quality Control $10,000 Month 40 $400,000 42 $420,000 47 $470,000 Prev. project experience

Subtotal 1E-04 = $3,015,000 1E-05 = $3,165,000 1E-06 = $3,540,000

CONSTRUCTION  SUBTOTAL 1E-04 = $81,296,500 1E-05 = $83,955,500 1E-06 = $93,114,500

ENGINEERING AND CONSTRUCTION MANAGEMENT
Onsite Construction Quality Assurance $30,000 Month 40 $1,200,000 42 $1,260,000 47 $1,410,000 Prev. project experience
Design, Engin., Procurement, & Construction Management: 20% of Construction Cost $16,259,000 $16,791,000 $18,623,000 Prev. project experience
Subcontractor Bond 3% of Construction Cost $2,439,000 $2,519,000 $2,793,000
Construction Completion Report $40,000 LS 1 $40,000 1 $40,000 1 $40,000 Prev. project experience

ENGINEERING & CM SUBTOTAL 1E-04 = $19,938,000 1E-05 = $20,610,000 1E-06 = $22,866,000

CONSTRUCTION & ENGINEERING TOTAL 1E-04 = $101,234,500 1E-05 = $104,565,500 1E-06 = $115,980,500

OPERATIONS AND MAINTENANCE
Annual O&M Years 0 $0 0 $0 0 $0
5 Year Remedy Reviews Reviews 6 $52,000 6 $52,000 6 $52,000

Net Present Value of O&M and Remedy Reviews (Interest Rate = 7%) 1E-04 = $52,000 1E-05 = $52,000 1E-06 = $52,000

TOTAL CONSTRUCTION, ENGINEERING, AND O&M COST 1E-04 = $101,286,500 1E-05 = $104,617,500 1E-06 = $116,032,500

CONTINGENCY

Contingency 20 % of Project Cost $20,257,000 $20,924,000 $23,207,000

TOTAL COST 1E-04 = $121,544,000 1E-05 = $125,542,000 1E-06 = $139,240,000
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APPENDIX S-6
OU2 SOIL MIA
TABLE MIA-6

OU2 SOIL MIA OPERATION AND MAINTENANCE COST BACKUP       

Alternative 1: No Action 

Remedy Review
Five Year Review - Site Inspection
2 people for 1 day (with travel) at $1,200 per person per day = $2,400
ODCs (car, per diem) $250

Total $2,650 per event
Five Year Review Report

50 hrs $120 hr $6,000
ODCs $250

Total $6,250 per event

Alternative 2:   Soil Excavation + On-Site Consolidation Under Soil Cover 

Cover Inspections & Repair
2 people for 2 days (with travel) at $1,200 per person per day = $4,800
ODCs (hotel rooms, car, per diem) $660

Total $5,460 per event

First 5 years - semi-annual = $10,920 per year
Years 6 through 30, annual = $5,460 per year

Soil Cover Maintenance
First 5 years, assume 3 days of grading and seeding per year

Dozer and crew with mobilization = $15,000 per year
Mowing - assume four times per year for 30 years $10,000 per year

Institutional Control Review
Institutional Control Review

36 hrs $120 hr $4,320
Physical Hazard Removal

Total $4,320 per year
Remedy Review

Five Year Review - Site Inspection
2 people for 2 days (with travel) ay $1,200 per person per day = $4,800
ODCs (flights, hotel rooms, car, per diem) $660

Total $5,460 per event
Five Year Review Report

150 hrs $120 hr $18,000
ODCs $500

Total $18,500 per event
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APPENDIX S-6
OU2 SOIL MIA
TABLE MIA-6

OU2 SOIL MIA OPERATION AND MAINTENANCE COST BACKUP       

Alternative 3: Ex Situ Chemical Stabilization

Seeding Maintenance
First  year, assume 4 months of seeding and watering

Dozer and crew with mobilization = $60,000 per year

Remedy Review
Five Year Review - Site Inspection
2 people for 2 days (with travel) ay $1,200 per person per day = $4,800
ODCs (flights, hotel rooms, car, per diem) $660

Total $5,460 per event
Five Year Review Report

150 hrs $120 hr $18,000
ODCs $500

Total $18,500 per event

Alternative 4: Soil Excavation + Ex-Situ Treatment by Soil Washing
Alternative 5: Soil excavation + Off-site disposal

Remedy Review
Five Year Review - Site Inspection
2 people for 2 days (with travel) ay $1,200 per person per day = $4,800
ODCs (flights, hotel rooms, car, per diem) $660

Total $5,460 per event
Five Year Review Report

150 hrs $120 hr $18,000
ODCs $500

Total $18,500 per event
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APPENDIX S-6
BASIS FOR COST ESTIMATES

TABLE N-1
OU2 SOIL N ALT 1: NO ACTION

MATTHIESSEN & HEGELER ZINC COMPANY SITE

Cost Estimating Activity Unit Cost Units No. of Units Cost No. of Units Cost No. of Units Cost Notes Unit Cost Source
Risk = 1E-04 Risk = 1E-05 Risk = 1E-06

REMEDY CONSTRUCTION

CONSTRUCTION  SUBTOTAL 1E-04 = $0 1E-05 = $0 1E-06 = $0

ENGINEERING AND CONSTRUCTION MANAGEMENT
ENGINEERING & CM SUBTOTAL 1E-04 = $0 1E-05 = $0 1E-06 = $0

CONSTRUCTION & ENGINEERING TOTAL 1E-04 = $0 1E-05 = $0 1E-06 = $0

OPERATIONS AND MAINTENANCE
Annual O&M Years 0 $0 0 $0 0 $0
5 Year Remedy Reviews Reviews 6 $19,000 6 $19,000 6 $19,000

Net Present Value of O&M and Remedy Reviews (Interest Rate = 7%) 1E-04 = $19,000 1E-05 = $19,000 1E-06 = $19,000

TOTAL CONSTRUCTION, ENGINEERING, AND O&M COST 1E-04 = $19,000 1E-05 = $19,000 1E-06 = $19,000

CONTINGENCY

Contingency 20 % of Project Cost $4,000 $4,000 $4,000

TOTAL COST 1E-04 = $23,000 1E-05 = $23,000 1E-06 = $23,000
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APPENDIX S-6
BASIS FOR COST ESTIMATES

TABLE N-2
OU2 SOIL N ALT 2: INSTITUTIONAL CONTROLS

MATTHIESSEN & HEGELER ZINC COMPANY SITE

Cost Estimating Activity Unit Cost Units No. of Units Cost No. of Units Cost No. of Units Cost Notes Unit Cost Source
Risk = 1E-04 Risk = 1E-05 Risk = 1E-06

REMEDY CONSTRUCTION
Preconstruction Activities

Contractor Prepared Preconstruction Plans
     HASP $6,000 LS 1 $6,000 1 $6,000 1 $6,000 Prev. project experience
     Traffic Plan $10,000 LS 1 $10,000 1 $10,000 1 $10,000 Prev. project experience
     Work Plan $8,000 LS 1 $8,000 1 $8,000 1 $8,000 Prev. project experience

Subtotal 1E-04 = $24,000 1E-05 = $24,000 1E-06 = $24,000
Institutional Controls

Deed Restrictions $30,000 LS 1 $30,000 1 $30,000 1 $30,000
Institutional Control Monitoring Plan (ICMP) $5,000 LS 1 $5,000 1 $5,000 1 $5,000

Subtotal 1E-04 = $35,000 1E-05 = $35,000 1E-06 = $35,000

CONSTRUCTION  SUBTOTAL 1E-04 = $59,000 1E-05 = $59,000 1E-06 = $59,000

ENGINEERING AND CONSTRUCTION MANAGEMENT

Onsite Construction Quality Assurance $30,000 Month 1 $30,000 1 $30,000 1 $30,000
Assume 1 month to install fencing 
and signage and deed restrictions Prev. project experience

Design, Engin., Procurement, & Construction Management: 10% of Construction Cost $6,000 $6,000 $6,000 Prev. project experience
Subcontractor Bond 3% of Construction Cost $2,000 $2,000 $2,000

ENGINEERING & CM SUBTOTAL 1E-04 = $38,000 1E-05 = $38,000 1E-06 = $38,000

CONSTRUCTION & ENGINEERING TOTAL 1E-04 = $97,000 1E-05 = $97,000 1E-06 = $97,000

OPERATIONS AND MAINTENANCE
Annual O&M Years 6 $87,000 6 $87,000 6 $87,000
5 Year Remedy Reviews Reviews 30 $52,000 30 $52,000 30 $52,000

Net Present Value of O&M and Remedy Reviews (Interest Rate = 7%) 1E-04 = $139,000 1E-05 = $139,000 1E-06 = $139,000

TOTAL CONSTRUCTION, ENGINEERING, AND O&M COST 1E-04 = $236,000 1E-05 = $236,000 1E-06 = $236,000

CONTINGENCY

Contingency 20 % of Project Cost $47,000 $47,000 $47,000

TOTAL COST 1E-04 = $283,000 1E-05 = $283,000 1E-06 = $283,000
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APPENDIX S-6
BASIS FOR COST ESTIMATES

TABLE N-3
OU2 SOIL N ALT 3: PHYTOREMEDIATION + INSTITUTIONAL CONTROLS

MATTHIESSEN & HEGELER ZINC COMPANY SITE

Cost Estimating Activity Unit Cost Units No. of Units Cost No. of Units Cost No. of Units Cost Notes Unit Cost Source
Risk = 1E-04 Risk = 1E-05 Risk = 1E-06

REMEDY CONSTRUCTION
Preconstruction Activities

Stability Analyses $18,000 LS 1 $18,000 1 $18,000 1 $18,000 Prev. project experience
Mobilization & Demobilization $150,000 LS 1 $150,000 1 $150,000 1 $150,000 Prev. project experience
Construction Surveying $2,000 Day 14 $28,000 14 $28,000 14 $28,000 Assume 1 Ac/day for survey Prev. project experience
Permits $18,000 LS 1 $18,000 1 $18,000 1 $18,000 Prev. project experience
Contractor Prepared Preconstruction Plans
     HASP $6,000 LS 1 $6,000 1 $6,000 1 $6,000 Prev. project experience
     SWPPP Plan $15,000 LS 1 $15,000 1 $15,000 1 $15,000 Prev. project experience
     Traffic Plan $10,000 LS 1 $10,000 1 $10,000 1 $10,000 Prev. project experience
     Work Plan $8,000 LS 1 $8,000 1 $8,000 1 $8,000 Prev. project experience
     Sampling Plan $6,000 LS 1 $6,000 1 $6,000 1 $6,000 Prev. project experience

Pre-Design Sampling $3,900 Acre 0 $0 0 $0 0 $0
Pre-design sampling area shown on Figures 4.3-
1 (surface) and 4.3-2 (subsurface)

Subtotal 1E-04 = $259,000 1E-05 = $259,000 1E-06 = $259,000
Site Preparation & Access

Construction Temporary Erosion & Sediment Controls $10,000 LS 1 $10,000 1 $10,000 1 $10,000 Prev. project experience

Clearing & Grubbing Assume 5 Ac/day for site clearing and grubbing
     Tree and Brush Removal - High Density $1,250 10,000 Sq Ft 26 $32,000 27 $34,000 28 $35,000 2010 RS Means & Experience
     Tree and Brush Removal - Medium Density $900 10,000 Sq Ft 16 $14,000 16 $15,000 17 $15,000 2010 RS Means & Experience
     Tree and Brush Removal - Low Density $600 10,000 Sq Ft 10 $6,000 11 $7,000 11 $7,000 Prev. project experience
Provide & Install Construction Fencing $18 LF 3,548 $64,000 3,259 $59,000 3,332 $60,000 Prev. project experience
Decontamination Area $10,000 LS 1 $10,000 1 $10,000 1 $10,000 Includes materials, power, and water to operate 
Access Roads $18 Sq Yd 3,500                $63,000 3,500                 $63,000 3,500              $63,000 Access road around N Area Prev. project experience

Subtotal 1E-04 = $199,000 1E-05 = $198,000 1E-06 = $200,000
Institutional Controls

Deed Restrictions $30,000 LS 1 $30,000 1 $30,000 1 $30,000
Institutional Control Monitoring Plan (ICMP) $5,000 LS 1 $5,000 1 $5,000 1 $5,000

Subtotal 1E-04 = $35,000 1E-05 = $35,000 1E-06 = $35,000
Property Access Restrictions

Provide & Install New Security Fencing $25 Ft 3,548 $89,000 3,259 $81,000 3,332 $83,000 2010 RS Means 
Subtotal 1E-04 = $89,000 1E-05 = $81,000 1E-06 = $83,000

Phytoremediation
Initial Lab Study for Both Indian Mustard and CBF $200 Ea 1 $0 1 $0 1 $0 2010 RS Means & Experience
Grown Samples Laboratory Study for Both Indian Mustard and CBF $1,250 Ea 1 $1,000 1 $1,000 1 $1,000 2010 RS Means
Pilot Study $1,600 Ea 1 $2,000 1 $2,000 1 $2,000 Prev. project experience
Installation (Seeding of Indian Mustard) $1,850 Acre 4 $7,000 4 $7,000 4 $7,000 Assume 30% of area Prev. project experience
Installation (Manual Planting of CBF) $2,775 Acre 8 $23,000 9 $24,000 9 $25,000 Assume 70% of area Prev. project experience
Soil Amendments, assume biannually $82 Acre-yr 107 $9,000 125 $10,000 140 $12,000 Prev. project experience
Biomass Weeding, assume bi-weekly $160 Acre-yr 107 $17,000 125 $20,000 140 $22,000
Irrigation System/Irrigation $536 Acre-yr 107 $57,000 125 $67,000 140 $75,000
Biomass Harvesting, assume biannually $2,000 Acre-yr 107 $214,000 125 $249,000 140 $281,000
Compliance Sampling & Analysis $100 sample 360 $36,000 400 $40,000 440 $44,000 Assume 40 samples per year.
Biomass Disposal, assume non-hazardous, biannually $13 Cu Yd 51,798 $673,000 60,373 $785,000 67,974 $884,000 Assume compacted to 5% volume. 
Replanting of CBF, assume 80% biannually $1,850 Acre 34 $63,000 39 $72,000 43 $79,000 Assume 6, 7 and 8 growing seasons

Reseeding of Indian Mustard, assume 100% biannually $3,500 Acre 40 $140,000 49 $171,000 57 $200,000 Assume 12, 13 and 14 growing seasons
Subtotal 1E-04 = $1,242,000 1E-05 = $1,448,000 1E-06 = $1,632,000

Topsoil Cover & Revegetation
Tree Planting (Assume 1 tree per 250 Sq Ft) $25 Tree Plug 2,072 $52,000 2,173 $54,000 2,225 $56,000 Prev. project experience
Seeding - Minimal slope on-site areas $1,000 Acre 12 $12,000 12 $12,000 13 $13,000 Prev. project experience

Subtotal 1E-04 = $64,000 1E-05 = $66,000 1E-06 = $69,000
Site Restoration and Final Survey

Incidental Site Clean-up/Restoration $10,000 LS 1 $10,000 1 $10,000 1 $10,000 Prev. project experience
Final Survey $12,000 LS 1 $12,000 1 $12,000 1 $12,000 Prev. project experience

Subtotal 1E-04 = $22,000 1E-05 = $22,000 1E-06 = $22,000
Contractor's Oversight, H&S, Surveying

Contractor Health and Safety $25,000 Month 54 $1,350,000 60 $1,500,000 66 $1,650,000

Assuming 18, 20, and 22 growing seasons. Each 
growing season is 3 months long and there are 2 
seasons per year. Prev. project experience

Survey As-Builts $15,000 LS 1 $15,000 1 $15,000 1 $15,000 Prev. project experience
Contractor Management and Oversight $40,000 Month 54 $2,160,000 60 $2,400,000 66 $2,640,000 Prev. project experience
Contractor Sub Contracted Quality Control $10,000 Month 54 $540,000 60 $600,000 66 $660,000 Prev. project experience

Subtotal 1E-04 = $4,065,000 1E-05 = $4,515,000 1E-06 = $4,965,000
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APPENDIX S-6
BASIS FOR COST ESTIMATES

TABLE N-3
OU2 SOIL N ALT 3: PHYTOREMEDIATION + INSTITUTIONAL CONTROLS

MATTHIESSEN & HEGELER ZINC COMPANY SITE

Cost Estimating Activity Unit Cost Units No. of Units Cost No. of Units Cost No. of Units Cost Notes Unit Cost Source
Risk = 1E-04 Risk = 1E-05 Risk = 1E-06

CONSTRUCTION  SUBTOTAL 1E-04 = $5,975,000 1E-05 = $6,624,000 1E-06 = $7,265,000

ENGINEERING AND CONSTRUCTION MANAGEMENT
Onsite Construction Quality Assurance $30,000 Month 54 $1,620,000 60 $1,800,000 66 $1,980,000 Prev. project experience
Design, Engin., Procurement, & Construction Management: 20% of Construction Cost $1,195,000 $1,325,000 $1,453,000 Prev. project experience
Subcontractor Bond 3% of Construction Cost $179,000 $199,000 $218,000
Construction Completion Report $40,000 LS 1 $40,000 1 $40,000 1 $40,000 Prev. project experience

ENGINEERING & CM SUBTOTAL 1E-04 = $3,034,000 1E-05 = $3,364,000 1E-06 = $3,691,000

CONSTRUCTION & ENGINEERING TOTAL 1E-04 = $9,009,000 1E-05 = $9,988,000 1E-06 = $10,956,000

OPERATIONS AND MAINTENANCE
Annual O&M Years 30 $87,000 30 $87,000 30 $87,000
5 Year Remedy Reviews Reviews 6 $52,000 6 $52,000 6 $52,000

Net Present Value of O&M and Remedy Reviews (Interest Rate = 7%) 1E-04 = $139,000 1E-05 = $139,000 1E-06 = $139,000

TOTAL CONSTRUCTION, ENGINEERING, AND O&M COST 1E-04 = $9,148,000 1E-05 = $10,127,000 1E-06 = $11,095,000

CONTINGENCY

Contingency 20 % of Project Cost $1,830,000 $2,025,000 $2,219,000

TOTAL COST 1E-04 = $10,978,000 1E-05 = $12,152,000 1E-06 = $13,314,000
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APPENDIX S-6
BASIS FOR COST ESTIMATES

TABLE N-4
OU2 SOIL N ALT 4: SOIL EXCAVATION + ON-SITE CONSOLIDATION UNDER A SOIL COVER

MATTHIESSEN & HEGELER ZINC COMPANY SITE

Cost Estimating Activity Unit Cost Units No. of Units Cost No. of Units Cost No. of Units Cost Notes Unit Cost Source
Risk = 1E-04 Risk = 1E-05 Risk = 1E-06

REMEDY CONSTRUCTION
Preconstruction Activities

Mobilization & Demobilization $150,000 LS 1 $150,000 1 $150,000 1 $150,000 Prev. project experience
Construction Surveying $2,000 Day 14 $28,000 14 $28,000 14 $28,000 Assume 1 Ac/day for survey Prev. project experience
Contractor Prepared Preconstruction Plans
     HASP $6,000 LS 1 $6,000 1 $6,000 1 $6,000 Prev. project experience
     SWPPP Plan $15,000 LS 1 $15,000 1 $15,000 1 $15,000 Prev. project experience
     Traffic Plan $10,000 LS 1 $10,000 1 $10,000 1 $10,000 Prev. project experience
     Work Plan $8,000 LS 1 $8,000 1 $8,000 1 $8,000 Prev. project experience
     Sampling Plan $6,000 LS 1 $6,000 1 $6,000 1 $6,000 Prev. project experience

Pre-Design Sampling $3,900 Acre 0 $0 0 $0 0 $0
Pre-design sampling area shown on Figures 4.3-1 
(surface) and 4.3-2 (subsurface)

Subtotal 1E-04 = $223,000 1E-05 = $223,000 1E-06 = $223,000
Site Preparation & Access

Construction Temporary Erosion & Sediment Controls $10,000 LS 1 $10,000 0 $0 0 $0 Prev. project experience

Clearing & Grubbing Assume 5 Ac/day for site clearing and grubbing
     Tree and Brush Removal - High Density $1,250 10,000 Sq Ft 26                     $32,000 27                      $34,000 28                    $35,000 2010 RS Means & Experience
     Tree and Brush Removal - Medium Density $900 10,000 Sq Ft 16                     $14,000 16                      $15,000 17                    $15,000 2010 RS Means & Experience
     Tree and Brush Removal - Low Density $600 10,000 Sq Ft 10                     $6,000 11                      $7,000 11                    $7,000 Prev. project experience
Provide & Install Construction Fencing $18 LF 3,548                $64,000 3,259                 $59,000 3,332              $60,000 Prev. project experience

Decontamination Area $10,000 LS 1 $10,000 1 $10,000 1 $10,000
Includes materials, power, and water to operate 
decontamination area 

Access Roads $18 Sq Yd 3,500                $63,000 3,500                 $63,000 3,500              $63,000 Access road around N Area Prev. project experience
Construction Water Management
     Construction Dewatering (GW & Surface Water) $40,000 LS 1                       $40,000 1                        $40,000 1                      $40,000 Prev. project experience
     Treatment/Disposal $0.30 Gallon 1,139,946         $342,000 5,571,138          $1,671,000 8,090,337       $2,427,000 Quote from EQ Facility, 9/2010
     Discharge Sampling & Analysis $5,000 Month 1                       $5,000 1                        $5,000 1                      $5,000

Perimeter Air Monitoring for Metals $31,460 Month 2                       $60,000 4                        $141,000 6                      $187,000
Monitoring will continue for duration of construction 
phase Prev. project experience

Subtotal 1E-04 = $646,000 1E-05 = $2,045,000 1E-06 = $2,849,000
Contaminated Soil Excavation and Backfilling

Contaminated Soil Excavation & Temporary Stockpiling $6 Cu Yd 58,202              $349,000 135,824             $815,000 180,773          $1,085,000 Assume 1000 cy/day for soil excavation Prev. project experience
Contaminated Soil Excavation &  Temporary Stockpiling, Difficult 
Materials $9 Cu Yd 6,467                $58,000 15,092               $136,000 20,086            $181,000 Assume 2000 cy/day for soil excavation Prev. project experience

Backfill - Offsite Borrow, Hauling, Placement & Compaction $30 Cu Yd 55,077              $1,652,000 140,854             $4,226,000 190,560          $5,717,000
Includes analytical testing of material. Assume backfill 
rate of 5000 cy/day Prev. project experience

Confirmation Sampling & Analysis $2.68 Cu Yd 64,669              $174,000 150,916             $405,000 200,859          $539,000 Prev. project experience
Subtotal 1E-04 = $2,233,000 1E-05 = $5,582,000 1E-06 = $7,522,000

Contaminated Soil Consolidation or Disposal
Onsite Hauling and Consolidation $4.5 Cu Yd 64,669              $291,000 150,916             $679,000 200,859          $904,000 2010 RS Means & Experience

Subtotal 1E-04 = $291,000 1E-05 = $679,000 1E-06 = $904,000
Capping/Cover/Liner

     Low Permeability Clay Cover 2 ft, Compacted $28 Cu Yd 4,522                $113,000 10,553               $264,000 14,046            $351,000
Compacted clay cover for on-site consolidation area soil 
cover. 2010 RS Means including Hauling

Geotextile Filter & Separator Fabric $3 Sq Yd 5,390                $13,000 12,578               $31,000 16,741            $42,000
Geotextile liner used to separate exisiting soil from 
consolidation area soil in MIA consolidation area. Prev. project experience

Subtotal 1E-04 = $126,000 1E-05 = $295,000 1E-06 = $393,000

Assume 2 feet of water need to be removed from open 
excavation
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APPENDIX S-6
BASIS FOR COST ESTIMATES

TABLE N-4
OU2 SOIL N ALT 4: SOIL EXCAVATION + ON-SITE CONSOLIDATION UNDER A SOIL COVER

MATTHIESSEN & HEGELER ZINC COMPANY SITE

Cost Estimating Activity Unit Cost Units No. of Units Cost No. of Units Cost No. of Units Cost Notes Unit Cost Source
Risk = 1E-04 Risk = 1E-05 Risk = 1E-06

Runoff Diversion & Erosion Control (Permanent)

Swales-Excavation & Grading $2.00 Sq Yd 588                   $1,200 588                    $1,200 588                  $1,200
Assumes 6-ft wide swales around perimeter and down 
slope on each side of consolidation area

Erosion Control Mat (Slopes & Covers) $2.00 Sq Yd 4,802                $9,600 11,991               $24,000 16,153            $32,300 Mat placed across entire consolidation area cover

Erosion Control Mat (Drainage Channels) $2.50 Sq Yd 484                   $1,200 484                    $1,200 484                  $1,200
Assumes 6-ft wide channel at base of consolidation area 
around perimeter 

Erosion Control Riprap-(Grad. No. 3 Quality  B) $42 Cu Yd 161                   $6,800 161                    $6,800 161                  $6,800 Assume 1.0 ft of riprap in channel

Erosion Control Stone/Bedding (CA-2 or Grad. No. 1) $26 Cu Yd 161                   $4,200 161                    $4,200 161                  $4,200 Assume 1.0 ft of stone bedding in channel
Subtotal 1E-04 = $23,000 1E-05 = $37,400 1E-06 = $45,700

Topsoil Cover & Revegetation

Offsite Topsoil Borrow, Hauling, & Placement $28 Cu Yd 11,592              $325,000 12,396               $347,000 13,405            $375,000
Includes both topsoil for N Area (0.5 ft) and cover 
material for on-site consolidation area (1 ft) Prev. project experience

Tree Planting (Assume 1 tree per 250 Sq Ft) $25 Tree Plug 2,072                $52,000 2,173                 $54,000 2,225              $56,000 Assume 50 trees planted per day Prev. project experience

Seeding - Minimal slope on-site areas $1,000 Acre 13                     $13,000 15                      $15,000 16                    $16,000

Assume hydroseeding performed at 10 ac/day. Includes 
seeding for both N Area and for on-site consolidation 
area Prev. project experience

Subtotal 1E-04 = $390,000 1E-05 = $416,000 1E-06 = $447,000
Site Restoration and Final Survey

Incidental Site Clean-up/Restoration $10,000 LS 1 $10,000 1 $10,000 1 $10,000 Prev. project experience
Final Survey $12,000 LS 1 $12,000 1 $12,000 1 $12,000 Prev. project experience

Subtotal 1E-04 = $22,000 1E-05 = $22,000 1E-06 = $22,000
Contractor's Oversight, H&S, Surveying

Contractor Health and Safety $25,000 Month 5 $125,000 7 $175,000 8 $200,000 Prev. project experience
Survey As-Builts $15,000 LS 1 $15,000 1 $15,000 1 $15,000 Prev. project experience
Contractor Management and Oversight $40,000 Month 5 $200,000 7 $280,000 8 $320,000 Prev. project experience
Contractor Sub Contracted Quality Control $10,000 Month 5 $50,000 7 $70,000 8 $80,000 Prev. project experience

Subtotal 1E-04 = $390,000 1E-05 = $540,000 1E-06 = $615,000

CONSTRUCTION  SUBTOTAL 1E-04 = $4,344,000 1E-05 = $9,839,400 1E-06 = $13,020,700

ENGINEERING AND CONSTRUCTION MANAGEMENT
Onsite Construction Quality Assurance $30,000 Month 5 $150,000 7 $210,000 8 $240,000 Prev. project experience
Design, Engin., Procurement, & Construction Management: 20% of Construction Cost $869,000 $1,968,000 $2,604,000 Prev. project experience
Subcontractor Bond 3% of Construction Cost $130,000 $295,000 $391,000
Construction Completion Report $40,000 LS 1 $40,000 1 $40,000 1 $40,000 Prev. project experience

ENGINEERING & CM SUBTOTAL 1E-04 = $1,189,000 1E-05 = $2,513,000 1E-06 = $3,275,000

CONSTRUCTION & ENGINEERING TOTAL 1E-04 = $5,533,000 1E-05 = $12,352,400 1E-06 = $16,295,700

OPERATIONS AND MAINTENANCE

Annual O&M Years 0 $0 0 $0 0 $0
5 Year Remedy Reviews Reviews 6 $52,000 6 $52,000 6 $52,000

Net Present Value of O&M and Remedy Reviews (Interest Rate = 7%) 1E-04 = $52,000 1E-05 = $52,000 1E-06 = $52,000

TOTAL CONSTRUCTION, ENGINEERING, AND O&M COST 1E-04 = $5,585,000 1E-05 = $12,404,400 1E-06 = $16,347,700

CONTINGENCY

Contingency 20 % of Project Cost $1,117,000 $2,481,000 $3,270,000

TOTAL COST 1E-04 = $6,702,000 1E-05 = $14,885,000 1E-06 = $19,618,000
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APPENDIX S-6
BASIS FOR COST ESTIMATES

TABLE N-5
OU2 SOIL N ALT 5: SOIL EXCAVATION + OFF-SITE DISPOSAL 

MATTHIESSEN & HEGELER ZINC COMPANY SITE

Cost Estimating Activity Unit Cost Units No. of Units Cost No. of Units Cost No. of Units Cost Notes Unit Cost Source
Risk = 1E-04 Risk = 1E-05 Risk = 1E-06

REMEDY CONSTRUCTION
Preconstruction Activities

Mobilization & Demobilization $150,000 LS 1 $150,000 1 $150,000 1 $150,000 Prev. project experience
Construction Surveying $2,000 Day 14 $28,000 14 $28,000 14 $28,000 Assume 1 Ac/day for survey Prev. project experience
Contractor Prepared Preconstruction Plans
     HASP $6,000 LS 1 $6,000 1 $6,000 1 $6,000 Prev. project experience
     SWPPP Plan $15,000 LS 1 $15,000 1 $15,000 1 $15,000 Prev. project experience
     Traffic Plan $10,000 LS 1 $10,000 1 $10,000 1 $10,000 Prev. project experience
     Work Plan $8,000 LS 1 $8,000 1 $8,000 1 $8,000 Prev. project experience
     Sampling Plan $6,000 LS 1 $6,000 1 $6,000 1 $6,000 Prev. project experience

Pre-Design Sampling $3,900 Acre - $0 - $0 - $0

Pre-design sampling area shown on 
Figures 4.3-1 (surface) and 4.3-2 
(subsurface) Prev. project experience

Subtotal 1E-04 = $223,000 1E-05 = $223,000 1E-06 = $223,000
Site Preparation & Access

Construction Temporary Erosion & Sediment Controls $10,000 LS 1 $10,000 1 $10,000 1 $10,000 Prev. project experience

Clearing & Grubbing
Assume 5 Ac/day for site clearing 
and grubbing

     Tree and Brush Removal - High Density $1,250 10,000 Sq Ft 26 $32,000 27 $34,000 28 $35,000 2010 RS Means & Experience
     Tree and Brush Removal - Medium Density $900 10,000 Sq Ft 16 $14,000 16 $15,000 17 $15,000 2010 RS Means & Experience
     Tree and Brush Removal - Low Density $600 10,000 Sq Ft 10 $6,000 11 $7,000 11 $7,000 Prev. project experience
Provide & Install Construction Fencing $18 LF 3,548 $64,000 3,259 $59,000 3,332 $60,000 Prev. project experience

Decontamination Area $10,000 LS 1 $10,000 1 $10,000 1 $10,000

Includes materials, power, and 
water to operate decontamination 
area 

Access Roads $18 Sq Yd 3,500 $63,000 3,500 $63,000 3,500 $63,000 Access road around N Area Prev. project experience
Construction Water Management
     Construction Dewatering (GW & Surface Water) $40,000 LS 1 $40,000 1 $40,000 1 $40,000 Prev. project experience
     Treatment/Disposal $0.30 Gallon 1,139,946 $342,000 5,571,138 $1,671,000 8,090,337 $2,427,000 Quote from EQ Facility, 9/2010
     Discharge Sampling & Analysis $5,000 Month 1 $5,000 1 $5,000 1 $5,000
Perimeter Air Monitoring for Metals $31,460 Month 2 $60,000 4 $141,000 6 $187,000 Prev. project experience

Subtotal 1E-04 = $646,000 1E-05 = $2,055,000 1E-06 = $2,859,000
Contaminated Soil Excavation and Backfilling

Contaminated Soil Excavation & Temporary Stockpiling $6 Cu Yd 58,202 $349,000 135,824 $815,000 180,773 $1,085,000
Assume 1000 cy/day for soil 
excavation Prev. project experience

Contaminated Soil Excavation &  Temporary Stockpiling, Difficult 
Materials $9 Cu Yd 6,467 $58,000 15,092 $136,000 20,086 $181,000

Assume 2000 cy/day for soil 
excavation Prev. project experience

Backfill - Offsite Borrow, Hauling, Placement & Compaction $30 Cu Yd 55,077 $1,652,000 140,854 $4,226,000 190,560 $5,717,000

Includes analytical testing of 
material. Assume backfill rate of 
5000 cy/day Prev. project experience

Confirmation Sampling & Analysis $2.68 Cu Yd 64,669 $174,000 150,916 $405,000 200,859 $539,000
Collect sample of excavated area for 
confirmation. Prev. project experience

Subtotal 1E-04 = $2,233,000 1E-05 = $5,582,000 1E-06 = $7,522,000
Contaminated Soil Consolidation or Disposal

Offsite Hauling and Disposal (non-hazardous) $90 Cu Yd 58,684 $5,282,000 144,637 $13,017,000 194,432 $17,499,000
Offsite Hauling and Disposal (RCRA hazardous) $150 Cu Yd 5,986 $898,000 6,279 $942,000 6,427 $964,000 Soil that exceeds TCLP. Quote from EQ Facility, 9/2010
Acceptance Sampling & Analysis $3.96 Cu Yd 64,669 $256,000 150,916 $598,000 200,859 $796,000 Prev. project experience

Subtotal 1E-04 = $6,436,000 1E-05 = $14,557,000 1E-06 = $19,259,000

Assume 2 feet of water need to be 
removed from open excavation
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APPENDIX S-6
BASIS FOR COST ESTIMATES

TABLE N-5
OU2 SOIL N ALT 5: SOIL EXCAVATION + OFF-SITE DISPOSAL 

MATTHIESSEN & HEGELER ZINC COMPANY SITE

Cost Estimating Activity Unit Cost Units No. of Units Cost No. of Units Cost No. of Units Cost Notes Unit Cost Source
Risk = 1E-04 Risk = 1E-05 Risk = 1E-06

Topsoil Cover & Revegetation
Offsite Topsoil Borrow, Hauling, & Placement, 6-in $28 Cu Yd 9,592 $269,000 10,062 $282,000 10,299 $288,000 Prev. project experience
Tree Planting (Assume 1 tree per 250 Sq Ft) $25 Tree Plug 2,072 $52,000 2,173 $54,000 2,225 $56,000 Assume 50 trees planted per day Prev. project experience

Seeding - Minimal slope on-site areas $1,000 Acre 12 $12,000 12 $12,000 13 $13,000
Assume hydroseed applied at 10 
ac/day Prev. project experience

Subtotal 1E-04 = $333,000 1E-05 = $348,000 1E-06 = $357,000
Site Restoration and Final Survey

Incidental Site Clean-up/Restoration $10,000 LS 1 $10,000 1 $10,000 1 $10,000 Prev. project experience
Final Survey $12,000 LS 1 $12,000 1 $12,000 1 $12,000 Prev. project experience

Subtotal 1E-04 = $22,000 1E-05 = $22,000 1E-06 = $22,000
Contractor's Oversight, H&S, Surveying

Contractor Health and Safety $25,000 Month 5 $125,000 7 $175,000 8 $200,000 Prev. project experience
Survey As-Builts $15,000 LS 1 $15,000 1 $15,000 1 $15,000 Prev. project experience
Contractor Management and Oversight $40,000 Month 5 $200,000 7 $280,000 8 $320,000 Prev. project experience
Contractor Sub Contracted Quality Control $10,000 Month 5 $50,000 7 $70,000 8 $80,000 Prev. project experience

Subtotal 1E-04 = $390,000 1E-05 = $540,000 1E-06 = $615,000

CONSTRUCTION  SUBTOTAL 1E-04 = $10,283,000 1E-05 = $23,327,000 1E-06 = $30,857,000

ENGINEERING AND CONSTRUCTION MANAGEMENT
Onsite Construction Quality Assurance $30,000 Month 5 $150,000 7 $210,000 8 $240,000 Prev. project experience
Design, Engin., Procurement, & Construction Management: 20% of Construction Cost $2,057,000 $4,665,000 $6,171,000 Prev. project experience
Subcontractor Bond 3% of Construction Cost $308,000 $700,000 $926,000
Construction Completion Report $40,000 LS 1 $40,000 1 $40,000 1 $40,000 Prev. project experience

ENGINEERING & CM SUBTOTAL 1E-04 = $2,555,000 1E-05 = $5,615,000 1E-06 = $7,377,000

CONSTRUCTION & ENGINEERING TOTAL 1E-04 = $12,838,000 1E-05 = $28,942,000 1E-06 = $38,234,000

OPERATIONS AND MAINTENANCE
Annual O&M Years 0 $0 0 $0 0 $0
5 Year Remedy Reviews Reviews 6 $52,000 6 $52,000 6 $52,000

Net Present Value of O&M and Remedy Reviews (Interest Rate = 7%) 1E-04 = $52,000 1E-05 = $52,000 1E-06 = $52,000

TOTAL CONSTRUCTION, ENGINEERING, AND O&M COST 1E-04 = $12,890,000 1E-05 = $28,994,000 1E-06 = $38,286,000

CONTINGENCY

Contingency 20 % of Project Cost $2,578,000 $5,799,000 $7,657,000

TOTAL COST 1E-04 = $15,468,000 1E-05 = $34,793,000 1E-06 = $45,943,000
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APPENDIX S-6
OU2 SOIL N
TABLE N-6 

OU2 SOIL N OPERATION AND MAINTENANCE COST BACKUP

Alternative 1: No Action 

Remedy Review
Five Year Review - Site Inspection
2 people for 1 day (with travel) at $1,200 per person per day = $2,400
ODCs (car, per diem) $250

Total $2,650 per event
Five Year Review Report

50 hrs $120 hr $6,000
ODCs $250

Total $6,250 per event

Alternative 2: Institutional Controls 

Institutional Control Review
Institutional Control Review Site Visit
2 people for 1 day (with travel) at $1,200 per person per day = $2,400
ODCs (car, per diem) $250

Total $2,650 per event
Institutional Control Review Report

36 hrs $120 hr $4,320
Total $4,320 per year

Remedy Review
2 people for 2 days (with travel) at $1,200 per person per day = $4,800
ODCs (hotel rooms, car, per diem) $660

Total $5,460 per event
Five Year Review Report

150 hrs $120 hr $18,000
ODCs $500

Total $18,500 per event
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APPENDIX S-6
OU2 SOIL N
TABLE N-6 

OU2 SOIL N OPERATION AND MAINTENANCE COST BACKUP

Alternative 3: Phytoremediation + Institutional Controls

Cover Inspections & Repair
2 people for 2 days (with travel) at $1,200 per person per day = $4,800
ODCs (hotel rooms, car, per diem) $1,500

Total $6,300 per event

First 5 years - semi-annual = $12,600 per year
Years 6 through 30, annual = $6,300 per year

Institutional Control Review
Institutional Control Review Site Visit
2 people for 1 day (with travel) at $1,200 per person per day = $2,400
ODCs (car, per diem) $250

Total $2,650 per event
Institutional Control Review Report

36 hrs $120 hr $4,320
Total $4,320 per year

Remedy Review
2 people for 2 days (with travel) at $1,200 per person per day = $4,800
ODCs (hotel rooms, car, per diem) $660

Total $5,460 per event
Five Year Review Report

150 hrs $120 hr $18,000
ODCs $500

Total $18,500 per event

Alternative 4:  Soil Excavation + On-Site Consolidation Under Soil Cover
Alternative 5: Soil excavation + Off-site disposal

Remedy Review
2 people for 2 days (with travel) at $1,200 per person per day = $4,800
ODCs (hotel rooms, car, per diem) $660

Total $5,460 per event
Five Year Review Report

150 hrs $120 hr $18,000
ODCs $500

Total $18,500 per event



APPENDIX S-6
BASIS FOR COST ESTIMATES

TABLE RES-1
OU2 SOIL RES ALT 1: NO ACTION

MATTHIESSEN & HEGELER ZINC COMPANY SITE

Cost Estimating Activity Unit Cost Units No. of Units Cost No. of Units Cost No. of Units Cost Notes Unit Cost Source
Risk = 1E-04 Risk = 1E-05 Risk = 1E-06

REMEDY CONSTRUCTION

CONSTRUCTION  SUBTOTAL 1E-04 = $0 1E-05 = $0 1E-06 = $0

ENGINEERING AND CONSTRUCTION MANAGEMENT
ENGINEERING & CM SUBTOTAL 1E-04 = $0 1E-05 = $0 1E-06 = $0

CONSTRUCTION & ENGINEERING TOTAL 1E-04 = $0 1E-05 = $0 1E-06 = $0

OPERATIONS AND MAINTENANCE
Annual O&M Years 0 $0 0 $0 0 $0
5 Year Remedy Reviews Reviews 6 $19,000 6 $19,000 6 $19,000

Net Present Value of O&M and Remedy Reviews (Interest Rate = 5%) 1E-04 = $19,000 1E-05 = $19,000 1E-06 = $19,000

TOTAL CONSTRUCTION, ENGINEERING, AND O&M COST 1E-04 = $19,000 1E-05 = $19,000 1E-06 = $19,000

CONTINGENCY

Contingency 20 % of Project Cost $4,000 $4,000 $4,000

TOTAL COST 1E-04 = $23,000 1E-05 = $23,000 1E-06 = $23,000

Page 1 of 1



APPENDIX S-6
BASIS FOR COST ESTIMATES

TABLE RES-2
OU2 SOIL RES ALT 2: ON-SITE SOIL COVER + INSTITUTIONAL CONTROLS

MATTHIESSEN & HEGELER ZINC COMPANY SITE

Cost Estimating Activity Unit Cost Units No. of Units Cost No. of Units Cost No. of Units Cost Notes Unit Cost Source
Risk = 1E-04 Risk = 1E-05 Risk = 1E-06

REMEDY CONSTRUCTION
Preconstruction Activities

Mobilization & Demobilization $250,000 LS 1 $250,000 1 $250,000 1 $250,000 Prev. project experience
Construction Surveying $2,000 Day 1389 $2,778,000 1,602                 $3,204,000 1,602               $3,204,000 Assume 2 properties surveyed per day Prev. project experience
Contractor Prepared Preconstruction Plans
     HASP $6,000 LS 1 $6,000 1 $6,000 1 $6,000 Prev. project experience
     SWPPP Plan $15,000 LS 1 $15,000 1 $15,000 1 $15,000 Prev. project experience
     Traffic Plan $10,000 LS 1 $10,000 1 $10,000 1 $10,000 Prev. project experience
     Work Plan $8,000 LS 1 $8,000 1 $8,000 1 $8,000 Prev. project experience
     Sampling Plan $6,000 LS 1 $6,000 1 $6,000 1 $6,000 Prev. project experience
Pre-Design Sampling

Pre-remedial soil sampling labor $84.35 hrs 19,072              $1,609,000 19,072               $1,609,000 19,072             $1,609,000

Includes pre-field, field,  post-field labor, 
and reporting for remaining 4768 properties 
in Res area of OU2. Assumes 4 hrs per 
property.

Coordination with Residents $350.00 property 4579 $1,603,000 4579 $1,603,000 4579 $1,603,000

Secure access agreements for pre-remedial 
sampling and remediation. Assume all 4574 
unsampled OU2 off-site residential area 
properties require access agreements, 
assume 4 hours per property.

TCLP analysis (non CLP) $110.00 sample 5495 $604,000 5495 $604,000 5495 $604,000
Assume 15% of samples submitted for 
TCLP analysis. 

Car/Gas $600.00 wk 38.1                  $23,000 38.1                   $23,000 38.1                 $23,000

Assume 4 FTE, 2 field teams,  10 hr/day, 2 
hr/property sampled, for pre-remedial 
sampling labor

Per diem (hotel/food) $156.00 day 381                   $60,000 381                    $60,000 381                  $60,000

Assume 4 FTE, 2 field teams,  10 hr/day, 2 
hr/property sampled, for pre-remedial 
sampling labor

Materials/team $120.00 wk 38.1                  $5,000 38.1                   $5,000 38.1                 $5,000 Includes XRF analyzer

CLP Shipping $250.00 wk 38.1                  $10,000 38.1                   $10,000 38.1                 $10,000

Assumes 10% of samples shipped to CLP 
for confirmation analysis, approximately 5 
coolers per week

Subtotal 1E-04 = $6,987,000 1E-05 = $7,413,000 1E-06 = $7,413,000
Site Preparation & Access

     Tree and Brush Removal - Low Density $600 10,000 Sq Ft 1,007                $604,000 1,139                 $683,000 1,139               $683,000 Prev. project experience
Coordination with Residents $18 property 2,778                $50,000 3,204                 $58,000 3,204               $58,000 Prev. project experience

Decontamination Area $10,000 LS 1 $10,000 1 $10,000 1 $10,000
Includes materials, power, and water to 
operate decontamination area 

Perimeter Air Monitoring for Metals $31,460 Month 17                     $540,000 20                      $619,000 20                    $619,000

Assume air monitoring to be performed 
during excavation only. Excavation rate of 
100 cy/day. Prev. project experience

Subtotal 1E-04 = $1,204,000 1E-05 = $1,370,000 1E-06 = $1,370,000
Institutional Controls

Residential Deed Restrictions $2,000 property 2,778                $5,556,000 3,204                 $6,408,000 3,204               $6,408,000
Institutional Control Monitoring Plan (ICMP) $5,000 LS 1 $5,000 1 $5,000 1 $5,000

Subtotal 1E-04 = $5,561,000 1E-05 = $6,413,000 1E-06 = $6,413,000
Contaminated Soil Excavation and Backfilling

Contaminated Soil Excavation & Temporary Stockpiling $6 Cu Yd 38,588              $232,000 44,281               $266,000 44,281             $266,000 Prev. project experience

Confirmation Sampling & Analysis $2.68 Cu Yd 38,588              $104,000 44,281               $119,000 44,281             $119,000
Collect sample of excavated area for 
confirmation. Prev. project experience

Subtotal 1E-04 = $336,000 1E-05 = $385,000 1E-06 = $385,000
Capping/Cover/Liner
     Soil Cover, 0.5  ft, Compacted $25 Cu Yd 186,484            $4,662,000 210,912              $5,273,000 210,912           $5,273,000 2010 RS Means including Hauling
Orange snow fence demarcation layer $0.80 Sq Yd 1,118,904          $895,000 1,265,472           $1,012,000 1,265,472        $1,012,000

Subtotal 1E-04 = $5,557,000 1E-05 = $6,285,000 1E-06 = $6,285,000
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APPENDIX S-6
BASIS FOR COST ESTIMATES

TABLE RES-2
OU2 SOIL RES ALT 2: ON-SITE SOIL COVER + INSTITUTIONAL CONTROLS

MATTHIESSEN & HEGELER ZINC COMPANY SITE

Cost Estimating Activity Unit Cost Units No. of Units Cost No. of Units Cost No. of Units Cost Notes Unit Cost Source
Risk = 1E-04 Risk = 1E-05 Risk = 1E-06

Topsoil Cover & Revegetation
Offsite Topsoil Borrow, Hauling, & Placement, 6-in $28 Cu Yd 186,484            $5,222,000 210,912              $5,906,000 210,912           $5,906,000 Prev. project experience

Sod and landscape - Residential Area $15.70 Sq Yd 671,343            $10,540,000 759,283              $11,921,000 759,283           $11,921,000

Residential properties will be sodded and 
landscaped. Residential properties make up 
approximately 60% of the RES Area, based 
on square yards.

Seed and landscape - Residential Area $7.80 Sq Yd 447,562            $3,491,000 506,189              $3,948,000 506,189           $3,948,000

Non-residential properties (school, church, 
park, industrial/commericial) will be seeded 
and landscaped. Non-residential properties 
make up approximately 40% of the RES 
Area, based on square yards.

Subtotal 1E-04 = $19,253,000 1E-05 = $21,775,000 1E-06 = $21,775,000
Site Restoration and Final Survey

Incidental Site Clean-up/Restoration $2,000 property 2,778                $5,556,000 3,204                 $6,408,000 3,204               $6,408,000
Includes 30 days of maintenance for each 
property Prev. project experience

Final Residential Survey $2,000 Day 1,389                $2,778,000 1,602                 $3,204,000 1,602               $3,204,000 Prev. project experience
Subtotal 1E-04 = $8,334,000 1E-05 = $9,612,000 1E-06 = $9,612,000

Contractor's Oversight, H&S, Surveying
Contractor Health and Safety $25,000 Month 130                   $3,261,000 148                    $3,695,000 148                  $3,695,000 Prev. project experience
Survey As-Builts $15,000 LS 1                       $15,000 1                        $15,000 1                      $15,000 Prev. project experience
Contractor Management and Oversight $40,000 Month 130                   $5,217,000 148                    $5,912,000 148                  $5,912,000 Prev. project experience
Contractor Sub Contracted Quality Control $10,000 Month 130                   $1,304,000 148                    $1,478,000 148                  $1,478,000 Prev. project experience

Subtotal 1E-04 = $9,797,000 1E-04 = $11,100,000 1E-04 = $11,100,000

CONSTRUCTION  SUBTOTAL 1E-04 = $57,029,000 1E-04 = $64,353,000 1E-04 = $64,353,000

ENGINEERING AND CONSTRUCTION MANAGEMENT
Onsite Construction Quality Assurance $30,000 Month 130                   $3,913,000 148                    $4,434,000 148                  $4,434,000 Prev. project experience
Design, Engin., Procurement, & Construction Management: 20% of Construction Cost $11,406,000 $12,871,000 $12,871,000 Prev. project experience
Construction Completion Report $40,000 LS 1                       $40,000 1                        $40,000 1                      $40,000 Prev. project experience
Subcontractor Bond 3% of Construction Cost $1,711,000 $1,931,000 $1,931,000

ENGINEERING & CM SUBTOTAL 1E-04 = $17,070,000 1E-05 = $19,276,000 1E-06 = $19,276,000

CONSTRUCTION & ENGINEERING TOTAL 1E-04 = $74,099,000 1E-05 = $83,629,000 1E-06 = $83,629,000

OPERATIONS AND MAINTENANCE
Annual O&M Years 30 $15,112,000 30 $21,919,000 30 $21,919,000
5 Year Remedy Reviews Reviews 6 $488,000 6 $777,000 6 $777,000

Net Present Value of O&M and Remedy Reviews (Interest Rate = 5%) 1E-04 = $15,600,000 1E-05 = $22,696,000 1E-06 = $22,696,000

TOTAL CONSTRUCTION, ENGINEERING, AND O&M COST 1E-04 = $89,699,000 1E-05 = $106,325,000 1E-06 = $106,325,000

CONTINGENCY

Contingency 20 % of Project Cost $17,940,000 $21,265,000 $21,265,000

TOTAL COST 1E-04 = $107,639,000 1E-05 = $127,590,000 1E-06 = $127,590,000
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APPENDIX S-6
BASIS FOR COST ESTIMATES

TABLE RES-3
OU2 SOIL RES ALT 3: SOIL EXCAVATION + ON-SITE CONSOLIDATION UNDER A SOIL COVER

MATTHIESSEN & HEGELER ZINC COMPANY SITE

Cost Estimating Activity Unit Cost Units No. of Units Cost No. of Units Cost No. of Units Cost Notes Unit Cost Source
Risk = 1E-04 Risk = 1E-05 Risk = 1E-06

REMEDY CONSTRUCTION
Preconstruction Activities

Mobilization & Demobilization $250,000 LS 1 $250,000 1 $250,000 1 $250,000 Prev. project experience
Construction Surveying $2,000 Day 1389 $2,778,000 1,602                  $3,204,000 1,602               $3,204,000 Assume 2 properties per day to be surveyed Prev. project experience
Contractor Prepared Preconstruction Plans
     HASP $6,000 LS 1 $6,000 1 $6,000 1 $6,000 Prev. project experience
     SWPPP Plan $15,000 LS 1 $15,000 1 $15,000 1 $15,000 Prev. project experience
     Traffic Plan $10,000 LS 1 $10,000 1 $10,000 1 $10,000 Prev. project experience
     Work Plan $8,000 LS 1 $8,000 1 $8,000 1 $8,000 Prev. project experience
     Sampling Plan $6,000 LS 1 $6,000 1 $6,000 1 $6,000 Prev. project experience
Pre-Design Sampling

Pre-remedial soil sampling labor $84.35 hrs 19,072               $1,609,000 19,072                $1,609,000 19,072             $1,609,000

Includes pre-field, field,  post-field labor, and reporting for 
remaining 4768 properties in Res area of OU2. Assumes 4 
hrs per property.

Coordination with Residents $350.00 property 4579 $1,603,000 4579 $1,603,000 4579 $1,603,000

Secure access agreements for pre-remedial sampling and 
remediation. Assume all 4574 unsampled OU2 off-site 
residential area properties require access agreements, 
assume 4 hours per property.

TCLP analysis (non CLP) $110.00 sample 5495 $604,000 5495 $604,000 5495 $604,000 Assume 15% of samples submitted for TCLP analysis. 

Car/Gas $600.00 wk 38.1                   $23,000 38.1                    $23,000 38.1                 $23,000
Assume 4 FTE, 2 field teams,  10 hr/day, 2 hr/property 
sampled, for pre-remedial sampling labor

Per diem (hotel/food) $156.00 day 381                    $60,000 381                     $60,000 381                  $60,000
Assume 4 FTE, 2 field teams,  10 hr/day, 2 hr/property 
sampled, for pre-remedial sampling labor

Materials/team $120.00 wk 38.1                   $5,000 38.1                    $5,000 38.1                 $5,000 Includes XRF analyzer

CLP Shipping $250.00 wk 38.1                   $10,000 38.1                    $10,000 38.1                 $10,000
Assumes 10% of samples shipped to CLP for confirmation 
analysis, approximately 5 coolers per week

Subtotal 1E-04 = $6,987,000 1E-05 = $7,413,000 1E-06 = $7,413,000
Site Preparation & Access

Clearing & Grubbing
     Tree and Brush Removal - Low Density $600 10,000 Sq Ft 1,007                 $604,000 1,139                  $683,000 1,139               $683,000 Prev. project experience

Decontamination Area $10,000 LS 1 $10,000 1 $10,000 1 $10,000
Includes materials, power, and water to operate 
decontamination area 

Coordination with Residents $175 property 2,778                 $486,000 3,204                  $561,000 3,204               $561,000 Prev. project experience

Perimeter Air Monitoring for Metals $31,460 Month 136                    $4,276,000 154                     $4,836,000 154                  $4,836,000
Assume air monitoring to be performed during excavation 
only. Excavation rate of 100 cy/day Prev. project experience

Subtotal 1E-04 = $5,376,000 1E-05 = $6,090,000 1E-06 = $6,090,000
Contaminated Soil Excavation and Backfilling

Contaminated Soil Excavation & Temporary Stockpiling $6 Cu Yd 305,834             $1,835,000 345,896              $2,075,000 345,896           $2,075,000 Assume 100 cy/day for soil excavation Prev. project experience

Backfill - Offsite Borrow, Hauling, Placement & Compaction $30 Cu Yd 186,484             $5,595,000 210,912              $6,327,000 210,912           $6,327,000
Includes analytical testing of material. Assume backfill 
rate of 200 cy/day. Prev. project experience

Confirmation Sampling & Analysis $2.68 Cu Yd 305,834             $821,000 345,896              $928,000 345,896           $928,000 Collect sample of excavated area for confirmation. Prev. project experience
Subtotal 1E-04 = $8,251,000 1E-05 = $9,330,000 1E-06 = $9,330,000

Contaminated Soil Consolidation or Disposal

Onsite Hauling and Consolidation $4.5 Cu Yd 305,834             $1,376,000 345,896              $1,557,000 345,896           $1,557,000 Soil transported to MIA Area for on-site consolidation 2010 RS Means & Experience
Subtotal 1E-04 = $1,376,000 1E-05 = $1,557,000 1E-06 = $1,557,000

Capping/Cover/Liner

     Low Permeability Clay Cover, 2 ft, Compacted $28 Cu Yd 17,138               $428,000 25,914                $648,000 25,914             $648,000 Compacted clay for on-site consolidation area soil cover.

Geotextile Filter & Separator Fabric $3 Sq Yd 30,589               $76,000 34,595                $86,000 34,595             $86,000
Geotextile liner used to separate exisiting soil from 
consolidation area soil in MIA consolidation area.

Subtotal 1E-04 = $504,000 1E-05 = $734,000 1E-06 = $734,000
Runoff Diversion & Erosion Control (Permanent)

Swales-Excavation & Grading $2.50 Sq Yd 1,630                 $4,100 1,630                  $4,100 1,630               $4,100
Assumes 6-ft wide swales around perimeter and down 
slope on each side of consolidation area

Erosion Control Mat (Slopes & Covers) $42.00 Sq Yd 28,958               $1,216,200 32,965                $1,384,500 32,965             $1,384,500 Mat placed across entire consolidation area cover

Erosion Control Mat (Drainage Channels) $26.00 Sq Yd 1,343                 $34,900 1,343                  $34,900 1,343               $34,900
Assumes 6-ft wide channel at base of consolidation area 
around perimeter 

Erosion Control Riprap-(Grad. No. 3 Quality  B) $45 Cu Yd 448                    $20,100 448                     $20,100 448                  $20,100 Assume 1.0 ft of riprap in channel
Erosion Control Stone/Bedding (CA-2 or Grad. No. 1) $255 Cu Yd 448                    $114,100 448                     $114,100 448                  $114,100 Assume 1.0 ft of stone bedding in channel

Subtotal 1E-04 = $1,389,400 1E-05 = $1,557,700 1E-06 = $1,557,700

Page 1 of 2



APPENDIX S-6
BASIS FOR COST ESTIMATES

TABLE RES-3
OU2 SOIL RES ALT 3: SOIL EXCAVATION + ON-SITE CONSOLIDATION UNDER A SOIL COVER

MATTHIESSEN & HEGELER ZINC COMPANY SITE

Cost Estimating Activity Unit Cost Units No. of Units Cost No. of Units Cost No. of Units Cost Notes Unit Cost Source
Risk = 1E-04 Risk = 1E-05 Risk = 1E-06

Topsoil Cover & Revegetation

Offsite Topsoil Borrow, Hauling, & Placement $28 Cu Yd 194,064             $5,434,000 216,643              $6,066,000 216,643           $6,066,000
Includes both topsoil for residential properties (0.5 ft) and 
cover material for on-site consolidation area (1 ft) Prev. project experience

Sod and landscape - Residential Area $15.70 Sq Yd 671,343             $10,540,000 759,283              $11,921,000 759,283           $11,921,000

Residential properties will be sodded and landscaped. 
Residential properties make up approximately 60% of the 
RES Area, based on square yards.

Seed and landscape - Residential Area $7.80 Sq Yd 447,562             $3,491,000 506,189              $3,948,000 506,189           $3,948,000

Non-residential properties (school, church, park, 
industrial/commericial) will be seeded and landscaped. 
Non-residential properties make up approximately 40% of 
the RES Area, based on square yards.

Seeding - On-site consolidation area $1,000 Acre 6                        $6,000 7                         $7,000 7                      $7,000 Assume hydroseeding performed at 8900 sq yd/day. Prev. project experience
Subtotal 1E-04 = $19,471,000 1E-05 = $21,942,000 1E-06 = $21,942,000

Site Restoration and Final Survey
Incidental Site Clean-up/Restoration $2,000 property 2,778                 $5,556,000 3,204                  $6,408,000 3,204               $6,408,000 Includes 30 days of maintenance for each property Prev. project experience
Final Residential Survey $2,000 Day 1,389                 $2,778,000 1,602                  $3,204,000 1,602               $3,204,000 Assume 2 properties per day to be surveyed Prev. project experience

Subtotal 1E-04 = $8,334,000 1E-05 = $9,612,000 1E-06 = $9,612,000
Contractor's Oversight, H&S, Surveying

Contractor Health and Safety $25,000 Month 156                    $3,909,000 177                     $4,425,000 177                  $4,425,000 Prev. project experience
Survey As-Builts $15,000 LS 1                        $15,000 1                         $15,000 1                      $15,000 Prev. project experience
Contractor Management and Oversight $40,000 Month 156                    $6,255,000 177                     $7,080,000 177                  $7,080,000 Prev. project experience
Contractor Sub Contracted Quality Control $10,000 Month 156                    $1,564,000 177                     $1,770,000 177                  $1,770,000 Prev. project experience

Subtotal 1E-04 = $11,743,000 1E-05 = $13,290,000 1E-06 = $13,290,000

CONSTRUCTION  SUBTOTAL 1E-04 = $63,431,400 1E-05 = $71,525,700 1E-06 = $71,525,700

ENGINEERING AND CONSTRUCTION MANAGEMENT
Onsite Construction Quality Assurance $30,000 Month 156                    $4,691,000 177                     $5,310,000 177                  $5,310,000 Prev. project experience
Design, Engin., Procurement, & Construction Management: 20% of Construction Cost $12,686,000 $14,305,000 $14,305,000 Prev. project experience
Subcontractor Bond 3% of Construction Cost $1,903,000 $2,146,000 $2,146,000
Construction Completion Report $40,000 LS 1 $40,000 1 $40,000 1 $40,000 Prev. project experience

ENGINEERING & CM SUBTOTAL 1E-04 = $19,320,000 1E-05 = $21,801,000 1E-06 = $21,801,000

CONSTRUCTION & ENGINEERING TOTAL 1E-04 = $82,751,400 1E-05 = $93,326,700 1E-06 = $93,326,700

OPERATIONS AND MAINTENANCE
Annual O&M Years 0 $0 0 $0 0 $0
5 Year Remedy Reviews Reviews 6 $777,000 6 $777,000 6 $777,000

Net Present Value of O&M and Remedy Reviews (Interest Rate = 5%) 1E-04 = $777,000 1E-05 = $777,000 1E-06 = $777,000

TOTAL CONSTRUCTION, ENGINEERING, AND O&M COST 1E-04 = $83,528,400 1E-05 = $94,103,700 1E-06 = $94,103,700

CONTINGENCY

Contingency 20 % of Project Cost $16,706,000 $18,821,000 $18,821,000

TOTAL COST 1E-04 = $100,234,000 1E-05 = $112,925,000 1E-06 = $112,925,000
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APPENDIX S-6
BASIS FOR COST ESTIMATES

TABLE RES-4
OU2 SOIL RES ALT 4: SOIL EXCAVATION + OFF-SITE DISPOSAL 

MATTHIESSEN & HEGELER ZINC COMPANY SITE

Cost Estimating Activity Unit Cost Units No. of Units Cost No. of Units Cost No. of Units Cost Notes Unit Cost Source
Risk = 1E-04 Risk = 1E-05 Risk = 1E-06

REMEDY CONSTRUCTION
Preconstruction Activities

Mobilization & Demobilization $250,000 LS 1 $250,000 1 $250,000 1 $250,000 Prev. project experience

Construction Surveying $2,000 Day 1389 $2,778,000 1,602                 $3,204,000 1,602               $3,204,000
Assume 2 properties per day to be surveyed prior to 
initiating  remediation Prev. project experience

Contractor Prepared Preconstruction Plans
     HASP $6,000 LS 1 $6,000 1 $6,000 1 $6,000 Prev. project experience
     SWPPP Plan $15,000 LS 1 $15,000 1 $15,000 1 $15,000 Prev. project experience
     Traffic Plan $10,000 LS 1 $10,000 1 $10,000 1 $10,000 Prev. project experience
     Work Plan $8,000 LS 1 $8,000 1 $8,000 1 $8,000 Prev. project experience
     Sampling Plan $6,000 LS 1 $6,000 1 $6,000 1 $6,000 Prev. project experience
Pre-Design Sampling

Pre-remedial soil sampling labor $84.35 hrs 19,072              $1,609,000 19,072               $1,609,000 19,072             $1,609,000

Includes pre-field, field,  post-field labor, and reporting 
for remaining 4768 properties in Res area of OU2. 
Assumes 4 hrs per property.

Coordination with Residents $350.00 property 4579 $1,603,000 4579 $1,603,000 4579 $1,603,000

Secure access agreements for pre-remedial sampling and 
remediation. Assume all 4574 unsampled OU2 off-site 
residential area properties require access agreements, 
assume 4 hours per property.

TCLP analysis (non CLP) $110.00 sample 5495 $604,000 5495 $604,000 5495 $604,000 Assume 15% of samples submitted for TCLP analysis. 

Car/Gas $600.00 wk 38.1                  $23,000 38.1                   $23,000 38.1                 $23,000
Assume 4 FTE, 2 field teams,  10 hr/day, 2 hr/property 
sampled, for pre-remedial sampling labor

Per diem (hotel/food) $156.00 day 381                   $60,000 381                    $60,000 381                  $60,000
Assume 4 FTE, 2 field teams,  10 hr/day, 2 hr/property 
sampled, for pre-remedial sampling labor

Materials/team $120.00 wk 38.1                  $5,000 38.1                   $5,000 38.1                 $5,000 Includes XRF analyzer

CLP Shipping $250.00 wk 38.1                  $10,000 38.1                   $10,000 38.1                 $10,000
Assumes 10% of samples shipped to CLP for confirmation 
analysis, approximately 5 coolers per week

Subtotal 1E-04 = $6,987,000 1E-05 = $7,413,000 1E-06 = $7,413,000
Site Preparation & Access

Clearing & Grubbing
     Tree and Brush Removal - Low Density $600 10,000 Sq Ft 1,007                $604,000 1,139                 $683,000 1,139               $683,000 Prev. project experience

Decontamination Area $10,000 LS 1 $10,000 1 $10,000 1 $10,000
Includes materials, power, and water to operate 
decontamination area 

Coordination with Residents $175 property 2,778                $486,000 3,204                 $561,000 3,204               $561,000 Prev. project experience

Perimeter Air Monitoring for Metals $31,460 Month 136                   $4,276,000 154                    $4,836,000 154                  $4,836,000
Assume air monitoring to be performed during excavation 
only. Excavation rate of 100 cy/day Prev. project experience

Subtotal 1E-04 = $5,376,000 1E-05 = $6,090,000 1E-06 = $6,090,000
Contaminated Soil Excavation and Backfilling

Contaminated Soil Excavation & Temporary Stockpiling $6 Cu Yd 305,834            $1,835,000 345,896             $2,075,000 345,896           $2,075,000 Assume 100 cy/day for soil excavation Prev. project experience
Contaminated Soil Excavation &  Temporary Stockpiling, Difficult 
Materials $9 Cu Yd -                    $0 -                     $0 -                   $0 Assume 100 cy/day for soil excavation Prev. project experience

Backfill - Onsite Borrow, Placement & Compaction $15 Cu Yd -                    $0 -                     $0 -                   $0
Includes analytical testing of material. Assume backfill 
rate of 200 cy/day. Prev. project experience

Backfill - Offsite Borrow, Hauling, Placement & Compaction $30 Cu Yd 186,484            $5,595,000 210,912             $6,327,000 210,912           $6,327,000
Includes analytical testing of material. Assume backfill 
rate of 200 cy/day. Prev. project experience

Confirmation Sampling & Analysis $2.68 Cu Yd 305,834            $821,000 345,896             $928,000 345,896           $928,000 Collect sample of excavated area for confirmation. Prev. project experience
Subtotal 1E-04 = $8,251,000 1E-05 = $9,330,000 1E-06 = $9,330,000

Contaminated Soil Consolidation or Disposal
Offsite Hauling and Disposal (non-hazardous) $90 Cu Yd 300,478            $27,043,000 339,047             $30,514,000 339,047           $30,514,000
Offsite Hauling and Disposal (RCRA hazardous) $150 Cu Yd 12,520              $1,878,000 14,127               $2,119,000 14,127             $2,119,000 Soil that exceeds TCLP. Quote from EQ Facility, 9/2010
Acceptance Sampling & Analysis $3.96 Cu Yd 312,998            $1,241,000 353,174             $1,400,000 353,174           $1,400,000 Prev. project experience

Subtotal 1E-04 = $30,162,000 1E-05 = $34,033,000 1E-06 = $34,033,000
Topsoil Cover & Revegetation

Offsite Topsoil Borrow, Hauling, & Placement, 6-in $28 Cu Yd 186,484            $5,222,000 210,912             $5,906,000 210,912           $5,906,000 Prev. project experience

Sod and landscape - Residential Area $15.70 Sq Yd 671,343            $10,540,000 759,283             $11,921,000 759,283           $11,921,000

Residential properties will be sodded and landscaped. 
Residential properties make up approximately 60% of the 
RES Area, based on square yards.

Seed and landscape - Residential Area $7.80 Sq Yd 447,562            $3,491,000 506,189             $3,948,000 506,189           $3,948,000

Non-residential properties (school, church, park, 
industrial/commercial) will be seeded and landscaped. 
Non-residential properties make up approximately 40% of 
the RES Area, based on square yards.

Subtotal 1E-04 = $19,253,000 1E-05 = $21,775,000 1E-06 = $21,775,000
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APPENDIX S-6
BASIS FOR COST ESTIMATES

TABLE RES-4
OU2 SOIL RES ALT 4: SOIL EXCAVATION + OFF-SITE DISPOSAL 

MATTHIESSEN & HEGELER ZINC COMPANY SITE

Cost Estimating Activity Unit Cost Units No. of Units Cost No. of Units Cost No. of Units Cost Notes Unit Cost Source
Risk = 1E-04 Risk = 1E-05 Risk = 1E-06

Site Restoration and Final Survey
Incidental Site Clean-up/Restoration $2,000 property 2,778                $5,556,000 3,204                 $6,408,000 3,204               $6,408,000 Includes 30 days of maintenance for each property Prev. project experience
Final Residential Survey $2,000 Day 1,389                $2,778,000 1,602                 $3,204,000 1,602               $3,204,000 Assume 2 properties per day to be surveyed Prev. project experience

Subtotal 1E-04 = $8,334,000 1E-05 = $9,612,000 1E-06 = $9,612,000
Contractor's Oversight, H&S, Surveying

Contractor Health and Safety $25,000 Month 155                   $3,882,000 176                    $4,390,000 176                  $4,390,000 Prev. project experience
Survey As-Builts $15,000 LS 1                       $15,000 1                        $15,000 1                      $15,000 Prev. project experience
Contractor Management and Oversight $40,000 Month 155                   $6,211,000 176                    $7,024,000 176                  $7,024,000 Prev. project experience
Contractor Sub Contracted Quality Control $10,000 Month 155                   $1,553,000 176                    $1,756,000 176                  $1,756,000 Prev. project experience

Subtotal 1E-04 = $11,661,000 1E-05 = $13,185,000 1E-06 = $13,185,000

CONSTRUCTION  SUBTOTAL 1E-04 = $90,024,000 1E-05 = $101,438,000 1E-06 = $101,438,000

ENGINEERING AND CONSTRUCTION MANAGEMENT
Onsite Construction Quality Assurance $30,000 Month 155                   $4,658,000 176                    $5,268,000 176                  $5,268,000 Prev. project experience
Design, Engin., Procurement, & Construction Management: 20% of Construction Cost $18,005,000 $20,288,000 $20,288,000 Prev. project experience
Subcontractor Bond 3% of Construction Cost $2,701,000 $3,043,000 $3,043,000
Construction Completion Report $40,000 LS 1 $40,000 1 $40,000 1 $40,000 Prev. project experience

ENGINEERING & CM SUBTOTAL 1E-04 = $25,404,000 1E-05 = $28,639,000 1E-06 = $28,639,000

CONSTRUCTION & ENGINEERING TOTAL 1E-04 = $115,428,000 1E-05 = $130,077,000 1E-06 = $130,077,000

OPERATIONS AND MAINTENANCE
Annual O&M Years 0 $0 0 $0 0 $0
5 Year Remedy Reviews Reviews 6 $777,000 6 $777,000 6 $777,000

Net Present Value of O&M and Remedy Reviews (Interest Rate = 5%) 1E-04 = $777,000 1E-05 = $777,000 1E-06 = $777,000

TOTAL CONSTRUCTION, ENGINEERING, AND O&M COST 1E-04 = $116,205,000 1E-05 = $130,854,000 1E-06 = $130,854,000

CONTINGENCY

Contingency 20 % of Project Cost $23,241,000 $26,171,000 $26,171,000

TOTAL COST 1E-04 = $139,446,000 1E-05 = $157,025,000 1E-06 = $157,025,000
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APPENDIX S-6
OU2 SOIL RES
TABLE RES-5

OU2 SOIL RES OPERATION AND MAINTENANCE COST BACKUP

Alternative 1: No Action 

Remedy Review
Five Year Review - Site Inspection
2 people for 1 day (with travel) at $1,200 per person per day = $2,400
ODCs (car, per diem) $250

Total $2,650 per event
Five Year Review Report

50 hrs $120 hr $6,000
ODCs $250

Total $6,250 per event
Alternative 2: On-site Soil Cover + Institutional Controls

For 1E-04 Risk Level:
Cover Inspections & Repair

Assume 4 people can inspect up to 24 properties per day (0.5 hr/property/2-person team)
4 people for 73 days (with travel) at $1,200 per person per day = $350,400
ODCs (hotel rooms, car, per diem) $51,100

Total $401,500 per event

First 5 years - semi-annual = $803,000 per year
Years 6 through 30, annual = $401,500 per year

Soil Cover Maintenance
First 5 years, assume 2 hrs day of seeding/patching per property at $3000/day, assume 12 hr days 

Dozer and crew with mobilization = $1,389,000 per year

Institutional Control Review
Institutional Control Review Site Visit
2 people for 73 days (with travel) at $1,200 per person per day = $175,200
ODCs (hotel rooms, car, per diem) $25,550

Total $200,750 per event
Institutional Control Review Report

200 hrs $120 hr $24,000
Total $24,000 per year

Remedy Review
Five Year Review - Site Inspection
2 people for 73 days (with travel) at $1,200 per person per day = $175,200
ODCs (hotel rooms, car, per diem) $25,550

Total $200,750 per event
Five Year Review Report

200 hrs $120 hr $24,000
ODCs $1,500

Total $25,500 per event
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APPENDIX S-6
OU2 SOIL RES
TABLE RES-5

OU2 SOIL RES OPERATION AND MAINTENANCE COST BACKUP
Alternative 2: On-site Soil Cover + Institutional Controls (cont.)

For 1E-05 and 1E-06 Risk Levels:
Cover Inspections & Repair

Assume 4 people can inspect up to 24 properties per day (0.5 hr/property/2-person team)
4 people for 120 days (with travel) at $1,200 per person per day = $576,000
ODCs (hotel rooms, car, per diem) $84,000

Total $660,000 per event

First 5 years - semi-annual = $1,320,000 per year
Years 6 through 30, annual = $660,000 per year

Soil Cover Maintenance
First 5 years, assume 2 hrs day of seeding/patching per property at $3000/day, assume 12 hours per day 

Dozer and crew with mobilization = $1,602,000 per year

Institutional Control Review
Institutional Control Review Site Visit
2 people for 120 days (with travel) at $1,200 per person per day = $288,000
ODCs (hotel rooms, car, per diem) $42,000

Total $330,000 per event
Institutional Control Review Report

240 hrs $120 hr $28,800
Total $28,800 per year

Remedy Review
Five Year Review - Site Inspection
2 people for 120 days (with travel) at $1,200 per person per day = $288,000
ODCs (hotel rooms, car, per diem) $42,000

Total $330,000 per event
Five Year Review Report

240 hrs $120 hr $28,800
ODCs $1,500

Total $30,300 per event

Alternative 3a:  Soil Excavation + On-Site Consolidation Under Soil Cover
Alternative 3b: Soil excavation + Off-site disposal

Remedy Review
Five Year Review - Site Inspection
2 people for 120 days (with travel) at $1,200 per person per day = $288,000
ODCs (hotel rooms, car, per diem) $42,000

Total $330,000 per event
Five Year Review Report

240 hrs $120 hr $28,800
ODCs $1,500

Total $30,300 per event
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OU2 Groundwater Basis for Cost Estimates
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Annual O&M Years 0 $0 0 $0 0 $0
5 Year Remedy Reviews Reviews 6 $19,000 6 $19,000 6 $19,000

Contingency 20 % of Project Cost $4,000 $4,000 $4,000
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Mobilization & Demobilization $100,000 LS 1 $100,000 1 $100,000 1 $100,000 Prev. project experience
Contractor Prepared Preconstruction Plans
     HASP $6,000 LS 1 $6,000 1 $6,000 1 $6,000 Prev. project experience
     Traffic Plan $10,000 LS 1 $10,000 1 $10,000 1 $10,000 Prev. project experience
     Work Plan $8,000 LS 1 $8,000 1 $8,000 1 $8,000 Prev. project experience
     Sampling Plan $6,000 LS 1 $6,000 1 $6,000 1 $6,000 Prev. project experience
Soil Vapor Sampling for Vapor Intrusion

Geoprobe 3,000$ day 2 $6,000 2 $6,000 2 $6,000
Labor 2,400$ day 2 $5,000 2 $5,000 2 $5,000
ODCs 700$ day 2 $1,400 2 $1,400 2 $1,400
Shipping 100$ day 2 $200 2 $200 2 $200

Baseline groundwater sampling

Assume 2 new wells near RM plus 
26 existing wells for a total of 28 
wells. Samples will be analyzed for 
VOCs, metals, and natural 
attenuation parameters by CLP.

Monitoring Well Installation 9,000$ each 2 $18,000 2 $18,000 2 $18,000
Pre-field preparations 1,200$ LS 1 $1,200 1 $1,200 1 $1,200
labor 2,400$ day 8 $19,000 8 $19,000 8 $19,000
ODCs 700$ day 8 $5,600 8 $5,600 8 $5,600
shipping 100$ day 8 $800 8 $800 8 $800

Deed Restrictions $30,000 LS 1 $30,000 1 $30,000 1 $30,000

Institutional Control Monitoring Plan (ICMP) $5,000 LS 1 $5,000 1 $5,000 1 $5,000

Detail use restrictions, checklist of 
items to be inspected during annual 
site visits Engineers estimate

Onsite Construction Quality Assurance $30,000 Month 0.75 $23,000 0.75 $23,000 0.75 $23,000

Assume 3 weeks to implement 
institutional controls and perform 
baseline GW  monitoring Prev. project experience

Design, Engin., Procurement, & Construction Management: 10% of Construction Cost $22,000 $22,000 $22,000 Prev. project experience
Subcontractor Bond 3% of Construction Cost $7,000 $7,000 $7,000
Construction Completion Report $40,000 LS 0.75 $30,000 0.75 $30,000 0.75 $30,000 Prev. project experience

Annual O&M Years 30 $541,000 30 $541,000 30 $541,000
5 Year Remedy Reviews Reviews 6 $52,000 6 $52,000 6 $52,000

Contingency 20 % of Project Cost $179,000 $179,000 $179,000
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Mobilization & Demobilization $100,000 LS 1 $100,000 1 $100,000 1 $100,000 Prev. project experience
Contractor Prepared Preconstruction Plans
     HASP $6,000 LS 1 $6,000 1 $6,000 1 $6,000 Prev. project experience
     Traffic Plan $10,000 LS 1 $10,000 1 $10,000 1 $10,000 Prev. project experience
     Work Plan $8,000 LS 1 $8,000 1 $8,000 1 $8,000 Prev. project experience
     Sampling Plan $6,000 LS 1 $6,000 1 $6,000 1 $6,000 Prev. project experience

Soil Vapor Sampling for Vapor Intrusion

Assume 6 locations per day; 2 person team; 2 
days to perform 12 locations includes per 
diem, travel costs, car rental, supplies

Geoprobe 3,000$ day 2 $6,000 2 $6,000 2 $6,000
Labor 2,400$ day 2 $5,000 2 $5,000 2 $5,000
ODCs 700$ day 2 $1,400 2 $1,400 2 $1,400
Shipping 100$ day 2 $200 2 $200 2 $200

Baseline groundwater sampling

Assume 2 new wells near RM plus 26 
existing wells for a total of 28 wells. Samples 
will be analyzed for VOCs, metals, and 
natural attenuation parameters by CLP.

Monitoring Well Installation 9,000$ each 2 $18,000 2 $18,000 2 $18,000
Pre-field preparations 1,200$ LS 1 $1,200 1 $1,200 1 $1,200
labor 2,400$ day 8 $19,000 8 $19,000 8 $19,000
ODCs 700$ day 8 $5,600 8 $5,600 8 $5,600
shipping 100$ day 8 $800 8 $800 8 $800

Deed Restrictions $30,000 LS 1 $30,000 1 $30,000 1 $30,000

Institutional Control Monitoring Plan (ICMP) $5,000 LS 1 $5,000 1 $5,000 1 $5,000
Detail use restrictions, checklist of items to be 
inspected during annual site visits Engineers estimate

SSD- Barrier and Depressurization System Installation $120,000 LS 1 $120,000 1 $120,000 1 $120,000 Capital cost to install SSD  $3-6/sf

Confirmation Indoor Air Sampling - Labor $100 hrs 8 $1,000 8 $1,000 8 $1,000
2-4 weeks following system start up 
(preferably Jan/Feb)

Confirmation Indoor Air Sampling - Analysis/Shipping Cost $550 LS 1 $1,000 1 $1,000 1 $1,000
Assume 5 samples analyzed for VOCs only + 
shipping

Final Survey $12,000 LS 1 $12,000 1 $12,000 1 $12,000 Prev. project experience
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Contractor Health and Safety $25,000 Month 1 $25,000 1 $25,000 1 $25,000

Assume 1 month to install SSD system, 
collect confirmation samples, and implement 
institutional controls Prev. project experience

Survey As-Builts $15,000 LS 1 $15,000 1 $15,000 1 $15,000 Prev. project experience
Contractor Management and Oversight $40,000 Month 1 $40,000 1 $40,000 1 $40,000 Prev. project experience
Contractor Sub Contracted Quality Control $10,000 Month 1 $10,000 1 $10,000 1 $10,000 Prev. project experience

Onsite Construction Quality Assurance $30,000 Month 1 $30,000 1 $30,000 1 $30,000 Prev. project experience
Design, Engin., Procurement, & Construction Management: 20% of Construction Cost $89,000 $89,000 $89,000 Prev. project experience
Subcontractor Bond 3% of Construction Cost $13,000 $13,000 $13,000
Construction Completion Report $40,000 LS 1 $40,000 1 $40,000 1 $40,000 Prev. project experience

Annual O&M Years 30 $591,000 30 $591,000 30 $591,000
5 Year Remedy Reviews Reviews 6 $52,000 6 $52,000 6 $52,000

Contingency 20 % of Project Cost $252,000 $252,000 $252,000
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Mobilization & Demobilization $100,000 LS 1 $100,000 1 $100,000 1 $100,000 Prev. project experience
Contractor Prepared Preconstruction Plans
     HASP $6,000 LS 1 $6,000 1 $6,000 1 $6,000 Prev. project experience
     Traffic Plan $10,000 LS 1 $10,000 1 $10,000 1 $10,000 Prev. project experience
     Work Plan $8,000 LS 1 $8,000 1 $8,000 1 $8,000 Prev. project experience
     Sampling Plan $6,000 LS 1 $6,000 1 $6,000 1 $6,000 Prev. project experience
Soil Vapor Sampling for Vapor Intrusion

Geoprobe 3,000$         day 2 $6,000 2 $6,000 2 $6,000
Labor 2,400$         day 2 $5,000 2 $5,000 2 $5,000
ODCs 700$            day 2 $1,400 2 $1,400 2 $1,400
Shipping 100$            day 2 $200 2 $200 2 $200

Baseline groundwater sampling

Assume 2 new wells near RM plus 26 
existing wells for a total of 28 wells. 
Samples will be analyzed for VOCs, 
metals, and natural attenuation parameters 
by CLP.

Monitoring Well Installation 9,000$         each 2 $18,000 2 $18,000 2 $18,000
Pre-field preparations 1,200$         LS 1 $1,200 1 $1,200 1 $1,200
labor 2,400$         day 8 $19,000 8 $19,000 8 $19,000
ODCs 700$            day 8 $5,600 8 $5,600 8 $5,600
shipping 100$            day 8 $800 8 $800 8 $800

Deed Restrictions $30,000 LS 1 $30,000 1 $30,000 1 $30,000

Institutional Control Monitoring Plan (ICMP) $5,000 LS 1 $5,000 1 $5,000 1 $5,000
Detail use restrictions, checklist of items to 
be inspected during annual site visits Engineers estimate

Calculations per cy of aquifer material to be 
treated.

Lab/Pilot Oxidant Testing $10,000 LS 1 $10,000 1 $10,000 1 $10,000

ISCO Subcontractor costs $3 cy 1,872 $6,000 1,872 $6,000 3,637 $11,000
Includes HASP, Work Plan, permitting 
assistance, etc.

Reagents $51 cy 1,872 $95,000 1,872 $95,000 3,637 $185,000
Assume potassium permanganate and silica 
sand for slurry

ISCO slurry emplacement $326 cy 1,872 $610,000 1,872 $610,000 3,637 $1,186,000 Includes drilling and emplacement
Pre- and post-injection monitoring and sampling

Pre-field preparations $600 each 3 $2,000 3 $2,000 3 $2,000
Labor $4,800 each 3 $14,000 3 $14,000 3 $14,000
ODCs $1,400 each 3 $4,000 3 $4,000 3 $4,000
Shipping $200 each 3 $1,000 3 $1,000 3 $1,000

Assume 5 wells sampled for VOCs once 
before and twice after injection for a total of 
3 rounds of ISCO monitoring. Assume 2 
days per sampling event.
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Incidental Site Clean-up/Restoration $10,000 LS 1 $10,000 1 $10,000 1 $10,000 Prev. project experience

Contractor Health and Safety $25,000 Month 1.3 $33,000 1.3 $33,000 2.3 $57,000
Time to perform 1 round of ISCO injections 
and groundwater monitoring Prev. project experience

Survey As-Builts $15,000 LS 1 $15,000 1 $15,000 1 $15,000 Prev. project experience
Contractor Management and Oversight $40,000 Month 1.3 $53,000 1.3 $53,000 2.3 $91,000 Prev. project experience
Contractor Sub Contracted Quality Control $10,000 Month 1.3 $13,000 1.3 $13,000 2.3 $23,000 Prev. project experience

Onsite Construction Quality Assurance $30,000 Month 1.3 $40,000 1.3 $40,000 2.3 $68,000 Prev. project experience
Design, Engin., Procurement, & Construction Management: 20% of Construction Cost $218,000 $218,000 $366,000 Prev. project experience
Subcontractor Bond 3% of Construction Cost $33,000 $33,000 $55,000
Construction Completion Report $40,000 LS 1 $40,000 1 $40,000 1 $40,000 Prev. project experience

Annual O&M Years 30 $541,000 30 $541,000 30 $541,000
5 Year Remedy Reviews Reviews 6 $52,000 6 $52,000 6 $52,000

Contingency 20 % of Project Cost $402,000 $402,000 $591,000
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Remedy Review
Five Year Review - Site Inspection
2 people for 1 day (with travel) at $1,200 per person per day = $2,400
ODCs (car, per diem) $250

Total $2,650 per event
Five Year Review Report

50 hrs $120 hr $6,000
ODCs $250

Total $6,250 per event

Institutional Control Review
Institutional Control Review Site Visit
2 people for 1 day (with travel) at $1,200 per person per day = $2,400
ODCs (car, per diem) $250

Total $2,650 per event
Institutional Control Review + GW Monitoring Report

48 hrs $120 hr $5,760
Total $5,760 per year

Groundwater sampling event Assume 2 samplers for 8 days including travel
Pre-field preparations 600$ LS 1 600$ to sample 28 wells. Includes per diem, travel 
Labor 2,400$ day 8 19,200$ costs, car rental, supplies
ODCs 700$ day 8 5,600$
Shipping 100$ day 8 800$

Total $26,200 event
Years 1-5 $52,400 per year

Years 6-30 $26,200 per year

Remedy Review
Five Year Review - Site Inspection
2 people for 2 days (with travel) at $1,200 per person per day = $4,800
ODCs (hotel rooms, car, per diem) $660
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Five Year Review Report

150 hrs $120 hr $18,000
ODCs $500

Total $18,500 per event

SSD Inspection
2 people for 1 day (with travel) at $1,200 per person per day = $2,400
ODCs (car, per diem) $250

Total $2,650 per event
SSD Energy Costs

Assume $2,000 per year for energy costs to operate the SSD
Total $2,000 year
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ODCs (car, per diem) $250

Total $2,650 per event
Institutional Control Review + GW Monitoring Report

48 hrs $120 hr $5,760
Total $5,760 per year
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APPENDIX S-7
Table GW-6 Cost Estimate Backup

Matthiessen and Hegeler Zinc Company Site

1E-04 1E-05 1E-06 1E-04 1E-05 1E-06
Groundwater 45,133 45,133 87,679 4 0.3 1,872 1,872 3,637

GeoCleanse Quote
Area = 450*225 ft2 101,250 3 ft thick 91,125 cu ft

n=0.3 porosity 3,375 cy

Quote from GeoCleanse 1.00E-04 1.00E-05 1.00E-06
Lab/Pilot Oxidant Testing 10,000$             LS 10,000$     10,000$          10,000$        
ISCO Subcontractor costs 10,000$             LS 3.00$  $/cy 5,617$       5,617$             10,911$        
Reagents 169,000$           LS 51.00$  $/cy 95,481$     95,481$          185,490$      
ISCO slurry emplacement 1,100,000$        LS 326.00$  $/cy 610,332$   610,332$        1,185,678$  
Post-injection monitoring and sampling 5,000$               LS 2.00$  $/cy 3,744$       3,744$             7,274$          

579,225$  579,225$ 1,125,247$
Time 40 days 1.00 23.00 23.00 44.00 days per injection round

Soil Vapor Sampling for Vapor Intrusion
Geoprobe 3,000$ day Assume 6 locations per day
Labor 2,400$ day Assume 6 locations per day; 2 person team; 2 days to perform 12 locations
ODCs 700$ day includes per diem, travel costs, car rental, supplies
Shipping 100$ day

Monitoring Well Installation
Install monitoring wells 9,000$ each Assume 2 new wells in WBZ1

Baseline groundwater sampling
Pre-field preparations 1,200$ LS
labor 2,400$ day Assume 2 samplers for 8 days including travel
ODCs 700$ day includes per diem, travel costs, car rental, supplies
shipping 100$ day

Bi-annual groundwater sampling event
Pre-field preparations 600$ LS
labor 2,400$ day Assume 2 samplers for 8 days including travel to sample 28 wells
ODCs 700$ day includes per diem, travel costs, car rental, supplies
shipping 100$ day

SSD- Barrier and Depressurization Sys $120,000 LS  capital $3-6/sf; O&M 2k-5k annually ($2000/yr for energy)
Confirmation Indoor Air Sampling - La $100 hrs 2-4 weeks following system start up (preferably Jan/Feb). Assume 1 P2 needs 8 hours 
Confirmation Indoor Air Sampling - A $550 LS Assume 5 samples analyzed for VOCs only + shipping

Assume 2 new wells plus 26 existing wells for a total of 28 wells. Samples will be analyzed for VOCs,metals, and natural 
attenuation parameters by CLP.

Assume 12 locations for soil vapor sampling to assess VI risk. Samples will be analyzed for VOCs by CLP.
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